r- 


AO-A045  834  DAVID  W TAYLOR  NAVAL  SHIP  RESEARCH  AND  DEVELOPMENT  CE— ETC  F/G  9/2 
computer  center  LIBRARIES. (U) 

AUG  77  D V SOMMER*  S E GOOD 
UNCLASSIFIED  CMLD-77-12  NL 


DAVID  W.  TAYLDR  NAVAL  SHIP 
RESEARCH  AND  DEVELOPMENT  CENTER 

Bethesda,  Md.  20084 


D D c 


& 

Sharon  E.  Good 


Computation,  Mathematics 
and  Logistics  Department 


August  1977 


CMLD-77-12 


MAJOR  DTNSROC  ORGANIZATIONAL  COMPONENTS 


3 


DTNSRDC 

COMMANDER 

00 

TECHNICAL  DIRECTOR 

1 

on 

UNCLASSIFIED 

<CCUftlTV  CLASSiriCATlON  OF  THIS  PAGE  (Whti  Dmtm  Enfrmd) 

REPORT  DOCUMENTATION  PAGE  before^c^mplettog  form 

I ' I |2.  oovT  ACCESSION  NO.  »■  becifient’s  catalog  NUMien 


CMLD-77-12_| 

« TITLE  fold  Submit) 


Computer  Center  Libraries  • j 


Final  / ' J 

hr”pi(J?oSj>re'oi!#TJiF3?|fuMies” 


David  V.  kaamex 
^ Sharon  E.^ood 


*.  FCRFORMINO  ORGANIZATION  NAME  AND  ADDRESS 

David  W.  Taylor  Naval  Ship  R&D  Center 
Bethesda,  Maryland  20084 

11.  CONTROLLING  OFFICE  NAME  AND  ADDRESS 


1.  contract  I 


10.  PROGRAM  ELEMENT,  PROJECT,  TASK 
AREA  * WORK  UNIT  NUMEERS 


Augtsvt  7^1 


JRESSC/f  dltunnt  (ram  Contrellint  OWct)  IS.  SECURITY  CLASS,  (ol  Ihlm  raportj 

Unclassified 

I S«.  OECL  ASSI  FI  C ATI  ON/  DOWN  GR  ADI  N G 
SCHEDULE 


MS.  distribution  statement  (ol  thit  Ropott) 


APPROVED  FOR  PUBLIC  RELEASE;  DISTRIBUTION  UNLIMITF 


I t7.  DISTRIBUTION  STATEMENT  (ot  thm  mbatfct  9nt0fd  In  Block  20,  It  dlttoront  from  Rmporl) 


IS.  SUPPLEMENTARY  NOTES 


or  Noii « ” 


19.  KEY  WORDS  (Continuo  on  rormroo  oldo  If  nocooomry  and  fdanti^  by  block  numbor) 

Computer  Programs  Software  Documentation 

Cataloged  Procedures  Statistics 

Fortran  Utilities 

Functional  Categories 

Scientific  Subroutines 

^0.  ABSTRACT  (Continuo  on  rovoroo  oldo  It  nmcooooey  ond  Identify  by  block  numbot) 

'The  Computer  Center  Libraries  (CCLIB)  Manual  is  a cross  reference  volume 
for  many  subprograms,  programs,  utilities  and  procedures  available  at  the 
DTNSRDC  Computer  Center.  CCLIB  lists  the  routines  by  functional  category 
and  alphabetically,  by  llbrarfe's,  with  descriptive  title.— 


DD  1473  EDITION  OF  I NOV  «S  It  OBSOLETE 


S/N  0102-LF-014.4601 


UNCLASSIFIED 

SECURITY  CLASSIFICATION  OF  THIS  PAGE  (Whon  Dim  Bnl*ra« 


DAVID  H.  TAYLOR 

NAVAL  SHIP  RESEARCH  AND  DEVELOPMENT  CENTER 
BETHESDA,  MARYLAND  2008V 


♦ 

COMPUTER  CENTER  LIBRARIES  • 

* 

* 


BY 

DAVID  V SOMMER 
SHARON  E GOOD 
USER  SERVICES  BRANCH 

CODE  1892 


COMPUTATION,  MATHEMATICS  AND  LOGISTICS  DEPARTMENT 
DEPARTMENTAL  REPORT 


AUG  1972 


CNLD-77-12 


THROUGH  REVISION  0 (AUG  1977) 


«UG  1^77 


PAGE  I 


TABLE  OF  CONTENTS 


1 INTPOnuCTION 

HOW  TO  USE  THIS  MANUAL  l-l 

HOW  TO  PRINT  INDIVIDUAL  DOCUMENTS  1-2 

FUNCTIONAL  CATEGORIES  1-3 

LIST  OF  ROUTINES  BY  CATEGORY  1-6 

2 programs 

INTRODUCTION  2-1 

BIMED  2-1 

BIMEOP  2-3 

MNSRDC  2-<* 

SPSS  2-5 

UTILITY  2-7 

PROGRAMS  NOT  IN  LIBRARIES  2-11 

3 SUBPROGRAMS 

INTRODUCTION  3-1 

ARLNALG  3-2 

EOSTAT  3-4 

EISPACK  3-6 

FUNPACK  3-10 

IMSL  3-12 

MSL  3-34 

NSRDC  3-54 


4  CATALOGUED  PROCEDURES 


IPT7 


PftGE  1-1 


>UG 


•••••  introduction  ***** 

THE  COMPUTER  CENTER  M^KES  AVAILABLE,  IN  ADDITION  TO  THE  NOS/BE 
OPERATING  SYSTEM,  A HIDE  VARIETY  OF  BOTH  SCIENTIFIC  AND  UTILITY 
programs,  subprograms  AND  CATALOGUED  PROCEDURES.  MOST  OF  THE  ROUTINES 
ARE  maintained  IN  LIBRARIES  ON  PERMANENT  FILES  ANO  MAY  BE  INVOKED  BY 
the  appropriate  (LOADER!  CONTROL  CAROS.  A FEW  PROGRAMS  ARE  AVAILABLE 
AS  TNOFPFNOFNT  permanent  FILES. 

THE  CCLIB-SERTFS  OF  MANUALS  CONTAINS  THE  FOLLOWING,  WHICH  DESCRIBE 
THR  CONTENTS  OF  THE  VARIOUS  LIBRARIES  MAINTAINED  BY  THE  COMPUTER 
CENTER! 

CCLIB  - COMPUTER  CENTER  LIBRARIES 

CCLIB/N  - COMPUTER  CENTER  LIBRARIES/NSRDC  (SUBPROGRAMS) 

CCLIB/P  - COMPUTER  CENTER  LIBRARIFS/PROFIL  (PROCEDURES) 

roLIB/U  - COMPUTER  CENTER  LIBRARIES/UTILITY  (PROGRAMS) 

CCLID/M  - COMPUTER  CENTER  LI 8RARIES/MNSROC  (PROGRAMS) 

THIS  manual,  CCLIB,  is  A CROSS-REFERENCE  MANUAL  WHICH  DESCRIBES  ALL 
THF  LI^RARTFS  and  INDICATES  A SOURCE  FOR  MORE  COMPLETE  DOCUMENTATION  ON 
HOW  TO  USE  THF  ROUTINES  IN  THE  LIBRARIES.  REFERENCES  MAY  BE  TO  OTHER 
PUBLISHED  BOOKS,  MACHINE-READABLE  DOCUMENTATION  OR  MASTER  COPIES  ON 
=’ILF  IN  USER  SERVICES.  THE  OTHER  MANUALS  IN  THIS  SERIES  CONTAIN 
MACHIN«^-REA0ABLE  DOCUMENTS. 

ALL  REFERENCE  MATERIAL  IS  AVAILABLE  FOR  PERUSAL  IN  USER  SERVICES 
(CARDFPOCKI  bldg  17,  ROOM  100,  (202)  227-1907;  ANNAPOLIS!  BLOG  100, 
POCM  2-J,  (TOl)  267-334S).  COPIES  OF  THE  CCLIB-SERIES  MAY  BE  OBTAINED 
PROM  UPFR  SFPVICFS. 


CMLO-77-12 

CMLO-77-15 

CMLO-77-16 

CNLO-77-17 


***  HOW  TO  USE  THIS  MANUAL 

THF  ROUTINES  ARE  CLASSIFIED  IN  ONE  OR  MORE  FUNCTIONAL  CATEGORIES 
(SEE  PAGE  1-3  FOR  A LIST  OF  CATEGORIES).  THEY  ARE  LISTED,  BEGINNING  ON 
PAGE  1-fi,  UNOFR  THF  VAPIOUS  CATEGORIES.  EACH  ENTRY  IN  THIS  LIST 
TNDICATFS  THE  TYPE  OF  ROUTINE,  THE  LIBRARY  (IF  ANY)  WHERE  IT  MAY  BE 
FOUNO,  ANO  THF  LOCATION  OF  THE  DETAILED  DOCUMENT  WHICH  DESCRIBES  ITS 
USE. 


THE  ROUTINES  LISTED  IN  THIS  MANUAL  ARE  DIVIDED  BY  TYPE  (PROGRAM, 
SUBPROGRAM  OR  CATALOGUED  PROCEDURE),  IN  CHAPTERS  2,  3 AND  4, 
RFSPFCTTVELY,  these  CHAPTERS  DESCRIBE  THE  VARIOUS  LIBRARIES  AVAILABLE 
AND  LIST  THE  ROUTINES  IN  EACH  LIBRARY  (WITH  A DESCRIPTIVE  TITLE) 
alphabptically. 
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**•  MOM  TO  PRINT  INOIVIOUAL  DOCUMENTS 

INflVTOUAL  DOCUMENTS  FOP.  MANY  ROUTINES  MAY  BE  PRINTED  BY  ONE  OF  THE 
FOLLCHING  I 

H FOP  LIBRARIES  NSROC,  PROFIL,  UTILITY,  MNSRDC,  OTHER^I 

JOBNAMF,.... 

CHARGE,**** 

REGTN, UT II ITY,,PROGOOC,<LIBRARY>,,<ROUTINE>, OUTPUT* 

2)  FOP  LIBRARIES  ARLNALG,  EISPACK,  FUNPACK,  IMSLI 

JOBNAMF, MTl,..*, 

CHARGE,**** 

BEG  IN, OOCT APE,, <L IBP ARY >,<R0UTINE>, OUTPUT* 

HHFRE  <LIBRARY>  IS  THE  LIBRARY  CONTAINING  THE  ROUTINE 

<ROUTTNF>  IS  THE  NAME  OF  THE  ROUTINE  WHOSE  DOCUMENTATION  IS 
DESTPED* 


PSRUDO-LIBRARY  'OTHER*  IS  A COLLECTION  OF  MISCELLANEOUS  DOCUMENTS 
not  printed  IN  ANY  MANUAL  <SEE  PAGE  2-11). 
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PUNCTIONAL  CATEGORIES 

THr  FOLLOWING  FUNCTIONAL  CATEGORIES  ARE  USED  AT  OTNSROC.  THOSE 
PRFCEOFO  BY  AN  ASTERISK  C*)  ARE  LOCAL  OTNSROC  CATEGORIES.  ALL  OTHERS 
ARE  FROM  THE  VIM  <THE  COC  USERS  GROUP)  LIST. 

AO  ARITHMETIC  ROUTINES 
At  REAL  NUMBERS 
A?  COMPLEX  NUMBERS 
AT  DECIMAL 
A«.  I/O  ROUTINES 

BO  ELEMENTARY  FUNCTIONS 
01  TRIGONOMETRIC 
0?  HYPERBOLIC 

03  EXPONENTIAL  AND  LOGARITHMIC 

04  ROOTS  ANO  POWERS 

CO  POLYNOMIALS  ANO  SPECIAL  FUNCTIONS 
Cl  EVALUATION  OF  POLYNOMIALS 
'*'»  ROOTS  OF  POLYOMIALS 

3 EVALUATION  OF  SPECIAL  FUNCTIONS  (NON-STATISTICAL) 

SIMULTANEOUS  NON-LINEAR  ALGEBRAIC  EQUATIONS 

simultaneous  transcendental  equations 

C6  ROOTS  OF  FUNCTIONS 

DO  OPERATIONS  ON  FUNCTIONS  AND  SOLUTIONS  OF  DIFFERENTIAL  EQUATIONS 
Cl  NUMERICAL  INTEGRATION 

0?  NUMERICAL  SOLUTIONS  OF  ORDINARY  DIFFERENTIAL  EQUATIONS 
03  NUMERICAL  SOLUTIONS  OF  PARTIAL  DIFFERENTIAL  EQUATIONS 
C4  NUMERICAL  DIFFERENTIATION 

EO  INTERPOLATION  ANO  APPROXIMATIONS 
FI  TABLE  LOOK-UP  ANO  INTERPOLATION 
E2  CURVE  fitting 
E3  SMOOTHING 

F4  MINIMIZING  OR  MAXIMIZING  A FUNCTION 

FO  OPERATIONS  ON  MATRICES,  VECTORS  t SIMULTANEOUS  LINEAR  EQUATIONS 
FI  VECTOR  ANO  MATRIX  OPERATIONS 
f?  EIGENVALUES  ANO  EIGENVECTORS 
F3  determinants 

F4  simultaneous  LINEAR  EQUATIONS 

GO  STATISTICAL  ANALYSIS  ANO  PROBABILITY 

G1  OATA  REDUCTION  ICOMMON  STATISTICAL  PARAMETERS) 

G?  rnPRFLATION  ANO  REGRESSION  ANALYSIS 
G3  SEQUENTIAL  ANALYSIS 
G4  analysis  of  VARIANCE 
GS  TIME  SERIES 

Gft  SPECIAL  EUNCTIONS  (INCLUDES  RANDOM  NUMBERS  ANO  PDF'S) 

• MULTIVARIATE  ANALYSIS  AND  SCALE  STATISTICS 

• G3  NON-PAPAMETPIC  METHODS  ANO  STATISTICAL  TESTS 

• GO  STATISTICAL  INFERENCE 
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HO  OPFRATIOMS  RESEARCH  TECHNIQUES,  SIMULATION  L MANAGEMENT  SCIENCE 

HI  LINEAR  programming 

H2  NON-LINEAR  PROGRAMMING 

H?l  TRANSPORTATION  AND  NETWORK  COOES 

H4  SIMULATION  MODELING 

HS  SIMULATION  MODELS 

HG  CRITICAL  PATH  PROGRAMS 

HO  auxiliary  programs 

HR  COMBINED 

10  INPUT 
T1  BINARY 
I?  OCTAL 

13  PPCIMAL 

14  BCD  (HOLLERITH) 

19  OOMPOSITE 

JO  OUTPUT 
J1  BINARY 
J2  OCTAL 
J3  DECIMAL 
J4  BCD  (HOLLERITH) 

J5  PLOTTING 
J7  ANALOG 
J9  COMPOSITE 

KO  INTERNAL  INFORMATION  TRANSFER 
Kl  EXTEPNAL-TO-EXTERNAL 
K?  INTERNAL-TO-INTERNAL  (RELOCATION) 

K3  DISK 
K4  TAPE 

KS  DIRECT  DATA  DEVICES 

LO  EXECUTIVE  ROUTINES 
LI  ASSEMBLY 
L?  COMPILING 
L3  MONITORING 
L4  PREPROCESSING 

LS  DISASSEMBLY  AND  OERFL ATIVIZING 
LG  RFLATIVIZING 

LZ  COMPUTER  LANGUAGE  TRANSLATORS 


♦*0  DATA  HANDLING 
Ml  sorting 

MT  CONVERSION  ANO/OR  SCAIING 
M3  merging 

M4  CHARACTER  MANIPULATION 
MS  SEARCHING,  SEEKING,  LOCATING 
M6  RFPORT  generators 
M9  COMPOSITE 

MO  DEBUGGING 
N1  TRACING  AND  TRAPPING 
N2  DUMPING 

NT  MEMORY  VERIFICATION  AND  SEARCHING 
h4  BREAKPOINT  PRINTING 
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CG  SIMULATION  OF  COMPUTEPS  AND  DATA  PROCESSORS  (INTERPRETERS) 

Cl  OFF-LINE  EQUIPMENT  (LISTERS,  REPRODUCERS,  ETC.) 

CT  COMPUTERS 

04  PSPUOO-COMPUTERS 

05  SOFTWARE  SIMULATION  OF  PERIPHERALS 
00  COMPOSITE 

PO  diagnostics  (HARDWARE  MALFUNCTION) 

OQ  SPRVICE  OR  HOUSEKEFPING,  PROGRAMMING  AIDS 
Cl  CLFAR/RESET 

C2  CHFCKSUM  ACCUMULATION  AND  CORRECTION 

C3  file  manipulation 

C4  internal  housekeeping,  save,  restore,  etc. 

05  REPORT  GENERATOR  SUBROUTINES 

06  PROGRAM  OOCUMFNTATIONI  FLOW  CHARTS,  DOCUMENT  STANDARDIZATION 

07  PROGRAM  LIBRARY  UTILITIES 

RO  LOGIC  AND  SYMBOLIC 
PI  PORMAL  LOGIC 
R2  SYMBOL  manipulation 
CT  list  and  STRING  PROCESSING 
R4  TEXT  EDITING 

SO  TNFORMATION  RETRIEVAL 

TO  APPLICATIONS  AND  APPLICATION-ORIENTED  PROGRAMS 
•^1  PHYSICS  (INCLUDING  NUCLEAR) 

T**  CHEMISTRY 

TT  other  PHYSICAL  SCIENCES  (GFOLOGY,  ASTRONOMY,  ETC.) 

▼4  FNGINPERING 
T5  BUSINESS  DATA  OPOCFSSING 

T6  MANUFACTUPING  (NON-DATA)  PROCESSING  AND  PROCESS  CONTROL 
T7  MATHEMATICS  AND  APPLIED  MATHEMATICS 
T5  SOCIAL  AND  BEHAVIORAL  SCIENCES  AND  PSYCHOLOGY 
TD  BIOLOGICAL  SCIENCES 

TIO  REGIONAL  SCIENCES  (GEOGRAPHY,  URBAN  PLANNING) 

Til  CCMPUTFR  ASSISTED  INSTRUCTION 

to  LINGUISTICS  ANO  LANGUAGES 

VO  GENERAL  PUPPOSF  UTILITY  SUBROUTINES 
VI  RANPOM  NUMBER  GENERATORS 

VP  COMBINATORIAL  GFNERATORSI  PERMUTATIONS,  COMBINATIONS  L SUBSETS 
• VT  STANDARD  AND  SPECIAL  PROBLEMS 

xo  data  ofuuction 

XI  re-fqpmatting,  oecommutation,  error  diagnosis 
x2  editing 
XT  calibration 

X4  EVALUATION 

X5  analysis  (TIME-SERIFS  ANALYSIS) 

X6  SIMULATION  (GENERATE  TEST  DATA  FOR  DATA  REDUCTION  SYSTEM) 

YO  INSTALLATION  MODIFICATION 

VI  INSTALLATION  MODIFICATION  LIBRARY 

YZ  NEWOL  TAPE  OE  INSTALLATION  MODIFICATIONS 

ZO  ALL  others 
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LIST  OP  ROUTINES  BY  FUNCTIONAL  CATEGORY 

THF  FOLLOMIN*  is  a list  of  ROUTINES  DISCUSSED  IN  THE  CCLIB  SERIES 
OP  NANUALS.  EACH  ROUTINE  APPEARS  UNDER  THE  C ATEGORY ( lES)  TO  WHICH  IT 
HAS  EFFN  ASSIGNED. 


EACH  ENTRY  has  THE  FOLLOWING  FORM! 

name/typf/lib/doc/ 

WHEPF  NAHP  IS  THE  ROUTINE  NAME 

(MAY  BE  ABBRFV/IATFO  TO  FIT  INTO  7 CHARACTERS  (SPSS)) 

TYPP  IS  THE  KIND  OF  ROUTINE 

0 - MAIN  PPOGRAM  ACTIVATED  BY  A DATA  CARD  (SPSS,  COMRADE) 
M - MAIN  PROGRAM 
P - PROCFOURF 
S - SUBPROGRAM 


LIB  IS  THE  LIBRARY  CONTAINING  THE  ROUTINE 

(THE  NUMBER  IN  PARENTHESES  FOLLOWING  EACH  LIBRARY  NAME  BELOW 
IS  THE  PAGE  IN  THIS  MANUAL  WHERE  THE  LIBRARY  IS  DISCUSSED) 

A - ARLNALG  (3-2) 

B - BIMEO  (2-1) 

0 - BTMEDP  (2-3) 

D - FDSTAT  (3-4) 

E - FI'=:pAC<  (3-6) 

F - FUNPACK  (3-10) 

1 - TMSL  (3-12) 

M - MSL  (3-34) 

N - NSRDC  (3-54) 

P - PROFIL  (4-1) 

R - MNSRDC  (2-4) 

S - SPSS  (2-5) 

U - UTILITY  (2-7) 

BLANK  - NOT  IN  A LIBRARY 

OOC  INDICATES  THE  MANUAL  WHERE  THE  ROUTINE  IS  DOCUMENTED 
M - CCLIB/MNSRDC  (PROGRAMS) 

N - CCLIB/NSRDC  (SUBPROGRAMS) 

P - CCLI8/PP0FIL  (PROCEDURES? 

R - CCRM  (COMPUTER  CENTER  REFERENCE  MANUAL) 

(MAY  CONTAIN  ENOUGH  INFORMATION  TO  USE  THE  ROUTINE 
OR  A FURTHER  REFERENCE.) 

U - CCLIB/UTTLITY  (PROGRAMS) 

• - USER  SERVICES  HAS  THE  DOCUMENT 

blank  - FOR  DOCUMENTATION  LOCATION,  SEE  THE  DISCUSSION  OF 
THAT  LIBRARY  IN  THIS  MANUAL 
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A9ITHMFTIC  ROUTINES 
FAFPAC  /S/M/  / 
FFRAC  /S/M/  / 
FHFPAC  /S/M/  / 


HCF  /S/M/  / 
ICOMM  /S/N/*/ 
LCM  /S/M/  / 


VOCPS  /S/I/  / 
XOR  /S/N/*/ 


PEAL  NUM9ERS 
AMCON  /S/M/  / 
ISUMIT  /S/N/N/ 


NFILL  /S/N/N/ 
SUMIT  /S/N/N/ 


COMPLEX 

CAOR 

C9AREX 

nCOMPE 

CCONGR 

COFRIV 

CF9SUM 

CGITRF 

CGLESM 

CINPRO 

CINT 

CITFRF 

CLCIV 

CMPINV 

CMPYR 

CNSLVL 


NUMBERS 

/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/N/N/ 
/S/M/  / 
/S/M/  / 


COMBES 

CPOIV 

CPOLRT 

CPTRAN 

CQOIV 

CREV 

CSBP 

CSHRNK 

ELRHIC 

ELRH2C 

ELZHC 

ELZVC 

HARM 

HELP 

HELP 


/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/M/  / 
/S/M/  / 
/S/N/N/ 


MU..LP 

POLYMUL 

PSI 

SUBOIA 

>/ALVEC 

VECORO 

ZAFUJ 

ZAFUM 

ZAFUR 

ZCOUNT 

ZCPOLY 

ZQAOC 

ZQAOR 


/S/M/  / 
/M/R/M/ 
/S/H/*/ 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 


TRIGONOMETRIC 
COTAN  /S/N/*/ 


SICI  /S/M/  / 


EXPONENTIAL  ANO  LOGARITHMIC 
CBAREX  /S/m/  / 


B<,  ROOTS  ANO  POWERS 


DP ROOT 

/S/N/N/ 

PPOOT 

/S/N/N/ 

SUMPS 

/S/M/  / 

EVALUATION  OF  POLYNOMIALS 

AOR 

/S/M/  / 

CQOIV 

/S/M/  / 

PARFAC 

/S/M/  / 

APOWR 

/S/N/*/ 

CREV 

/S/M/  / 

POIV 

/S/M/  / 

BPOWR 

/S/N/*/ 

CSBR 

/S/M/  / 

POLOIV 

/S/N/*/ 

CAOR 

/S/M/  / 

CSHRNK 

/S/M/  / 

POHRl 

/S/N/*/ 

CCOMPE 

/S/M/  / 

OFRIV 

/S/M/  / 

POHR2 

/S/N/*/ 

COERIV 

/S/M/  / 

EVREAL 

/S/M/  / 

PR002 

/S/N/*/ 

CLOIV 

/S/M/  / 

F MULTI 

/S/M/  / 

PTRAN 

/S/M/  / 

CMPYR 

/S/M/  / 

HIFAC 

/S/N/*/ 

QDIV 

/S/M/  / 

CNSLVL 

/S/M/  / 

IBCFVU 

/S/I/  / 

REV 

/S/M/  / 

COMPEV 

/S/M/  / 

ICSEVU 

/S/I/  / 

S8R 

/S/M/  / 

COSEVL 

/S/M/  / 

LOIV 

/S/M/  / 

SHRINK 

/S/M/  / 

CPDIV 

/S/M/  / 

MPYR 

/S/M/  / 

SINEVL 

/S/M/  / 

CPTRAN 

/S/M/  / 

NSLVL 

/S/H/  / 

ROOTS  OF 

POLYOMIALS 

CINT 

/S/M/  / 

MULLP 

/S/M/  / 

ZCPOLY 

/S/I/  / 

CPOLRT 

/S/M/  / 

NROOTS 

/S/N/*/ 

ZPOLR 

/S/I/  / 

DPROOT 

/S/N/N/ 

polymul/m/r/m/ 

ZQAOC 

/S/I/  / 

HELP 

/S/M/  / 

PROOT 

/S/M/  / 

ZQAOR 

/S/I/  / 

HELP 

/S/N/N/ 

PROOT 

/S/N/N/ 

ZRPOLY 

/S/I/  / 

INT 

/S/M/  / 

QUART 

/S/N/*/ 
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r.3  evaluation  of  special  functions  (NON-STATISTICAL) 


ni 

/S/N/*/ 

OAH 

/S/F/  / 

MERFC 

/S/I/  / 

OF  jyi) 

/S7N/*/ 

El 

/S/F/  / 

MERFCI 

/S/I/  / 

PEJYl 

/S/N/*/ 

ELF 

/S/M/  / 

MERFI 

/S/I/  / 

9ESEI0 

/S/F/  / 

ELIEM 

/S/F/  / 

MGAMMA 

/S/I/  / 

OESFIl 

/S/F/  / 

ELIEl 

/S/F/  / 

MLGAHA 

/S/I/  / 

8ESEK0 

/S/F/  / 

ELIKM 

/S/F/  / 

MMBSIO 

/S/I/  / 

BESEKl 

/S/F/  / 

ELIKI 

/S/F/  / 

MMBSIl 

/S/I/  / 

3ESI0 

/S/F/  / 

FLIPE 

/S/F/  / 

MM8S JO 

/S/I/  / 

OESIl 

/S/F/  / 

ELIPK 

/S/F/  / 

MMBS J1 

/S/I/  / 

3FSJ0 

/S/F/  / 

ELK 

/S/M/  / 

MMBSKO 

/S/I/  / I 

BESJl 

/S/F/  / 

ELLI 

/S/N/*/ 

MMBSKl 

/S/I/  / 

8ESK0 

/S/F/  / 

ELLIP 

/S/N/*/ 

mmbsyn 

/S/I/  / 

BESKl 

/S/F/  / 

EL3 

/S/M/  / 

MMDAH 

/S/I/  / 

8FSNIS 

/S/M/  / 

EONE 

/S/F/  / 

MMOEI 

/S/I/  / 

RESNKS 

/S/M/  / 

ERF 

/S/M/  / 

MMDELE 

/S/I/  / 

OESST 

/S/N/*/ 

ERF 

/S/N/*/ 

MMOELK 

/S/I/  / 

8ESSJ 

/S/N/*/ 

ERFINV 

/S/M/  / 

MMKELO 

/S/I/  / 

OESSK 

/S/N/*/ 

ERROR 

/S/N/*/ 

MMKELO 

/S/I/  / 

3FSSY 

/S/N/*/ 

EXPEI 

/S/F/  / 

MMKELl 

/S/I/  / 

8PSY 

/S/F/  / 

EXPINT 

/S/N/*/ 

MNORIS 

/S/I/  / 

BSJ 

/S/M/  / 

FRESNEL /S/N/N/ 

NBES  J 

/S/M/  / 

BS  J 

/S/N/N/ 

GAMAIN 

/S/M/  / 

PSI 

/S/F/  / 

CBSF 

/S/N/*/ 

GAMCAR 

/S/N/N/ 

OSI 

/S/N/*/ 

CEIJ 

/S/N/*/ 

GAMMA 

/S/M/  / 

RBESY 

/S/M/  / 

CELT 

/S/M/  / 

GAMMA 

/S/N/N/ 

SNCNON 

/S/N/N/ 

CHEBEV 

/S/M/  / 

HANKEL 

/S/M/  / 

VCONVO 

/S/I/  / 

PHTOL 

/S/M/  / 

LOGGAM 

/S/M/  / 

YNU 

/S/F/  / 

COMBES 

/S/M/  / 

LOGGAM 

/S/N/*/ 

COMBES 

/S/N/*/ 

MERE 

/S/I/  / 

SIMULTANEOUS  NON-LINEAR  ALGEBRAIC  EQUATIONS 

Nf  WT 

/S/M/  / 

NRSG 

/S/M/  / 

RQNMT 

/S/M/  / 

NONLTQ 

/S/M/  / 

QNWT 

/S/M/  / 

ZSYSTM 

/S/I/  / 

simultaneous  TRANSCENDENTAL  EQUATIONS 

ONWT 

/S/M/  / 

RONMT 

/S/M/  / 

ROOTS  OF 

FUNCTIONS 

ROOTER 

/S/N/*/ 

ZANLYT 

/S/I/  / 

ZREALl 

/S/I/  / 

ZAFUJ 

/S/M/  / 

ZBRENT 

/S/I/  / 

ZREAL2 

/S/I/  / i 

7AFUM 

/S/M/  / 

ZCOUNT 

/S/M/  / 

I 

ZAFUR 

/S/M/  / 

ZFALSE 

/S/I/  / 

J 

OPERATIONS  ON  FUNCTIONS 

AND  SOLUTIONS  OF  DIFFERENTIAL  EQUATIONS 

PACE 

/S/M/  / 

RAIL 

/S/M/  / 

NUMERICAL 

INTEGRATION 

; 

OBCEVU 

/S/I/  / 

LAGRAN 

/S/M/  / 

SIMP 

/S/N/*/  ; 

OBCQOU 

/S/I/  / 

LAGUER 

/S/M/  / 

SIMPRC 

/S/M/  / I 

BCADRE 

/S/I/  / 

LEGFNO 

/S/M/  / 

SIMPUN 

/S/N/*/  i 

ocsnou 

/S/I/  / 

PARBL 

/S/M/  / 

TRGINT 

/S/M/  / j 

FGI 

/S/N/*/ 

QUAD 

/S/M/  / 

UNCSPL 

/S/M/  / ' 

FNOLT 

/S/N/*/ 

QUADG 

/S/N/N/ 

XFIL 

/S/N/*/ 

GHI 

/S/M/  / 

ROMBG 

/S/M/  / 

hermit 

/S/M/  / 

SICI 

/S/M/  / 

AUG  1<377 
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n?  NUPEPTCAL  SOLUTIONS  OF  ORDINARY  DIFFERENTIAL  EQUATIONS 


OASCRU 

/S/I/ 

/ 

OVERK 

/S/I/ 

/ 

FN0L3 

/S/N/*/ 

ORERS 

/S/I/ 

/ 

DVOGER 

/S/I/ 

/ 

KUTMER 

/S/N/N/ 

NUPFRICAL 

SOLUTIONS  OF  PARTIAL 

DIFFERENTIAL 

EQUATIONS 

RLCKOQ 

/S/M/ 

/ 

LINGVO 

/S/M/ 

/ 

RKINIT 

/S/M/  / 

8VP 

/S/M/ 

/ 

NPKVS 

/S/M/ 

/ 

DRATEX 

/S/M/ 

/ 

NRKVSH 

/S/M/ 

/ 

04 

NUMERICAL 

differentiation 

COEPIW 

/S/M/ 

/ 

OERIV 

/S/M/ 

/ 

LAGOIF 

/S/M/  / 

nCSEVU 

/S/I/ 

/ 

0IFTA3 

/S/M/ 

/ 

TRGDIF 

/S/M/  / 

EH 

interpolation 

AND 

apppcximations 

COSEVL 

/S/M/ 

/ 

SINEVL 

/S/M/ 

/ 

ZSRCH 

/S/I/  / 

El 

tarle  loox-up 

AND 

interpolation 

ACFI 

/S/M/ 

/ 

leciEu 

/S/I/ 

/ 

SEARCH 

/S/M/  / 

aitkfm 

/S/M/ 

/ 

ICSICU 

/S/I/ 

/ 

SINSER 

/S/M/  / 

ATSM 

/S/M/ 

/ 

lOHSCU 

/S/I/ 

/ 

T8LU1 

/S/M/  / 

CPDTA8 

/S/N/ 

*/ 

iratcu 

/S/I/ 

/ 

T8LU? 

/S/M/  / 

DISCOT 

/S/N/N/ 

LAGINT 

/S/M/ 

/ 

TBLU3 

/S/M/  / 

FRMRAN 

/S/N/ 

*/ 

NRICH 

/S/M/ 

/ 

TERPl 

/S/M/  / 

FRMPA2 

/S/N/ 

*/ 

orthon 

/S/M/ 

/ 

TERP2 

/S/M/  / 

HRMTl 

/S/M/ 

/ 

PPICH 

/S/M/ 

/ 

TERP3 

/S/M/  / 

HOMT? 

/S/M/ 

/ 

RICH 

/S/M/ 

/ 

F? 

CURVE  fitting 

RSURHT 

/S/M/ 

/ 

FFT? 

/S/I/ 

/ 

LSQHTS 

/S/M/  / 

CCONGR 

/S/M/ 

/ 

FFT?RV 

/S/I/ 

/ 

LSQSIT 

/S/M/  / 

COECOM 

/S/M/ 

/ 

FFT5 

/S/N/*/ 

LSQSUB 

/S/N/*/ 

CFCMe 

/S/M/ 

/ 

FHRNEW 

/S/M/ 

/ 

OPLSA 

/S/N/N/ 

CHFRAP 

/S/M/ 

/ 

FITLIN 

/S/M/ 

/ 

ORTHFT 

/S/M/  / 

CHEBEV 

/S/M/ 

/ 

flgnew 

/S/M/ 

/ 

PLAGR 

/S/M/  / 

C0MCU8 

/S/M/ 

/ 

FLSCFY 

/S/M/ 

/ 

PLRG 

/M/R/M/ 

CUBIC? 

/S/M/ 

/ 

FOUPAP 

/S/M/ 

/ 

POLYN 

/S/N/N/ 

ClIRV 

/S/M/ 

/ 

FOURI 

/S/M/ 

/ 

PRONY 

/S/M/  / 

0IFTA8 

/S/M/ 

/ 

GMHAS 

/S/N/*/ 

RFFT 

/S/N/N/ 

PC  CM? 

/S/M/ 

/ 

GMI 

/S/M/ 

/ 

RFSN 

/S/N/N/ 

FCLSn 

/S/M/ 

/ 

IBCICU 

/S/I/ 

/ 

SPLFIT 

/S/N/*/ 

FDLSQ 

/S/M/ 

/ 

ICSFKU 

/S/I/ 

/ 

SPLINE 

/S/M/  / 

FFT 

/S/N/M/ 

ICSVKU 

/S/I/ 

/ 

SOFIT 

/S/N/*/ 

FFTP 

/S/I/ 

/ 

ITRLSQ 

/S/M/ 

/ 

SURFS 

/S/M/  / 

fftp 

/S/I/ 

/ 

LSQHTM 

/S/M/ 

/ 

UNCSPL 

/S/M/  / 

E3 

smoothing 

ICSMOU 

/S/I/ 

/ 

SIGSMT 

/S/M/ 

/ 

SMOOTH 

/S/N/*/ 

ICSSCU 

/S/I/ 

/ 

SMOrUB 

/S/M/ 

/ 

MILN? 

/S/M/ 

/ 

SMOOTH 

/S/M/ 

/ 

F4 

MINIMIZING  OR 

MAXIMIZING  A FUNCTION 

MIGEN 

/S/M/ 

/ 

MINRAT 

/S/M/ 

/ 

ZXMIN 

/S/I/  / 

MINMAX 

/S/N/*/ 

ZXFIB 

/S/I/ 

/ 

ZXSSQ 

/S/I/  / 

flUG  1977 


FI 
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VECTOR  a 
AXRS 

palanc 

BALANC 

ranor 

BCHSOO 

ROCWNP 

BOPCOM 

“OTRGI 

POTRGO 

PMOIOS 

ORAL 

COFCOM 

CHSOFC 

CINPRO 

rORMFS 

CORTH 

nCBHT 

nr  WMF 

nCHNP 

DECOM 

ERALAC 

FPALAF 

PLMHFS 

eltpan 

PABSV 

FCOMB 

FIGI 

FIGI2 

FIP 

FMMX 

FMTMX 

FMTR 

FMTVCX 

FHTVX 

FMVCX 

FMVX 

FNORMl 

FPUR 

HSSN 

HTRini 

HTRT03 

INRPRO 

ri^VR 

ITERIN 

LEOTIP 

LFOTIC 

LF0T7B 

LFOTPC 

LFQIS 

LEO?S 

LUl 

I U? 


NO  MATRIX 
/S/0/*/ 
/S/E/  / 
/S/M/  / 
/S/E/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/I/  / 
/S/I/  / 
/M/9/  / 
/S/E/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/F/  / 
/S/E/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/I/  / 
/S/I/  / 
/S/E/  / 
/S/E/  / 
/S/M/  / 
/S/M/  / 
/S/F/  / 
/S/E/  / 
/S/A/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/E/  / 
/S/E/  / 
/S/M/  / 
/S/D/*/ 
/S/M/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/A/  / 
/S/A/  / 


OPERATIONS 

LU3 

LU4 

LU5 

LU6 

MATINS 

MINFIT 

ORTHES 

OPTHO 

0RTH02 

ORTRAN 

PROSUM 

QZHFS 

QZIT 

PAYLGH 

RLSUBM 

RLSUM 

SCPF 

SMTVX 

SMVX 

SPOCOM 

SUBDIA 

SU3PIR 

SUMF 

SVD 

SVO 

TREOl 

TRE02 

TRE03 

TRIOI 

TRIl 

TRI2 

TRI3 

TPI4 

USCRDM 

USMNMX 

USRDM 

USROV 

USWB 

USHBSM 

USHLFM 

USWISM 

USWTFM 

USMTFV 

USWTSM 

USMTSV 

VABMXF 

VABMXS 

VA8SMF 

VA9SMS 

VCONVO 

VCVTBF 

VCVTCH 


/S/A/  / 
/S/a/  / 
/S/A/  / 
/S/A/  / 
/S/N/N/ 
/S/E/  / 
/S/E/  / 
/S/A/  / 
/S/A/  / 
/S/E/  / 
/S/M/  / 
/S/E/  / 
/S/E/  / 
/S/M/  / 
/S/I/  / 
/S/I/  / 
/S/O/*/ 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/D/*/ 
/S/A/  / 
/S/E/  / 
/S/E/  / 
/S/E/  / 
/S/E/  / 
/S/M/  / 
/S/A/  / 
/S/A/  / 
/S/A/  / 
/S/a/  / 
/s/I/  / 
/s/I/  / 
/s/I/  / 
/s/I/  / 
/s/I/  / 
/s/I/  / 
/s/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 


VCVTFB 

VCVTFQ 

VCWTFS 

VCVTHC 

VCVTQF 

VCVTQS 

VCVTSF 

VCVTSQ 

VHSH2C 

VHSH2R 

VHSH3R 

VIP 

VIPA 

VIPD 

VIPOA 

VIPOS 

VIPRFF 

VIPRSS 

VIPS 

VMUL3B 

VMULBF 

VMULBS 

VMULFB 

VMULFF 

VMULFM 

VMULFP 

VMULFQ 

VMULFS 

VMULQB 

VMULQF 

VMULQQ 

VMULQS 

VMULSB 

VNULSF 

VMULSQ 

VMULSS 

VNRNFI 

VNRMFl 

VNRMF2 

VNRMSl 

VNRMS2 

VPOLYF 

VTPROF 

VTPROS 

VTRAN 

VUABQ 

VUAFB 

VUAFQ 

VUAFS 

VUAS9 

VUASO 


/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/M/  / 
/S/I/  / 
/S/I/  / 
/S/M/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 
/S/I/  / 


AUG  igr? 
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F?  EIGENVALUES  AND  EIGENVECTOPS 


AEVS 

/S/0/*/ 

EIGRS 

/S/I/ 

/ 

RECOVl 

/S/M/ 

/ 

BACl 

/S/A/ 

/ 

EIGSTM 

/S/M/ 

/ 

REC0V2 

/S/M/ 

/ 

BAC2 

/S/A/ 

/ 

EIGVCH 

/S/M/ 

/ 

REOSYl 

/S/M/ 

/ 

8AKVEC 

/S/E/ 

/ 

EIGZC 

/S/I/ 

/ 

RE0SY2 

/S/M/ 

/ 

BALBAK 

/S/E/ 

/ 

EIGZF 

/S/I/ 

/ 

REOUC 

/S/E/ 

/ 

BANOV 

/S/E/ 

/ 

EIG5 

/S/M/ 

/ 

REOUCl 

/S/A/ 

/ 

BANEIG 

/S/H/ 

/ 

ELMBAK 

/S/E/ 

/ 

RE0UC2 

/S/E/ 

/ 

fllSEC 

/S/A/ 

/ 

ELRHIC 

/S/I/ 

/ 

RG 

/S/E/ 

/ 

BISECT 

/S/E/ 

/ 

ELRH2C 

/S/I/ 

/ 

RGG 

/S/E/ 

/ 

BQP 

/S/E/ 

/ 

ELZHC 

/S/I/ 

/ 

RITZIT 

/S/A/ 

/ 

CBA8K? 

/S/E/ 

/ 

ELZVC 

/S/I/ 

/ 

RNQLl 

/S/A/ 

/ 

CG 

/S/E/ 

/ 

EQRHIF 

/S/I/ 

/ 

RS 

/S/E/ 

/ 

CH 

/S/E/ 

/ 

EQRH3F 

/S/I/ 

/ 

RSB 

/S/E/ 

/ 

CINVIT 

/S/E/ 

/ 

EQRTIS 

/S/I/ 

/ 

RSG 

/S/e/ 

/ 

CONBAK 

/S/E/ 

/ 

EQRT2S 

/S/I/ 

/ 

RSGA3 

/S/E/ 

/ 

COMLR 

/S/E/ 

/ 

EQRT3S 

/S/I/ 

/ 

RSGBA 

/S/E/ 

/ 

C0MLP2 

/S/E/ 

/ 

EQZQF 

/S/I/ 

/ 

RSP 

/S/F/ 

/ 

CONOR 

/S/E/ 

/ 

EOZTF 

/S/I/ 

/ 

RST 

/S/E/ 

/ 

CONOR? 

/S/E/ 

/ 

EOZVF 

/S/I/ 

/ 

RT 

/S/E/ 

/ 

CORTB 

/S/E/ 

/ 

HQR 

/S/E/ 

/ 

SEPAR 

/S/M/ 

/ 

OEIG 

/S/N/ 

/ 

HQR2 

/S/E/ 

/ 

SEPAR2 

/S/M/ 

/ 

OTSHFT 

/S/H/ 

/ 

HTRIBK 

/S/E/ 

/ 

SEVS 

/S/0/*/ 

EBALAC 

/S/I/ 

/ 

HTRIB3 

/S/E/ 

/ 

SIMP 

/S/M/ 

/ 

EBALAF 

/S/1/ 

/ 

IKQLl 

/S/A/ 

/ 

SYMLR 

/S/M/ 

/ 

EBBCKC 

/S/I/ 

/ 

IMTOLV 

/S/E/ 

/ 

SYMQR 

/S/M/ 

/ 

EBBCKF 

/S/I/ 

/ 

IMTOLI 

/S/E/ 

/ 

TCOIAG 

/S/M/ 

/ 

EH3CKF 

/S/I/ 

/ 

IMTOL2 

/S/E/ 

/ 

TINVIT 

/S/E/ 

/ 

FHRCKH 

/S/I/ 

/ 

INIT 

/S/A/ 

/ 

TQLRAT 

/S/E/ 

/ 

EHESSC 

/S/I/ 

/ 

INVIT 

/S/E/ 

/ 

TQLl 

/S/E/ 

/ 

EHESSF 

/S/I/ 

/ 

LATNTR 

/S/M/ 

/ 

TQL2 

/S/E/ 

/ 

FHOBKS 

/S/I/ 

/ 

ORTBAK 

/S/E/ 

/ 

TRBAKl 

/S/E/ 

/ 

EHOUSH 

/S/I/ 

/ 

QREIGN 

/S/M/ 

/ 

TRBAK3 

/S/F/ 

/ 

EHOUSS 

/S/I/ 

/ 

OZA8X 

/S/A/ 

/ 

TRI0I8 

/S/E/ 

/ 

ETGCC 

/S/I/ 

/ 

QZVAL 

/S/E/ 

/ 

TSTURM 

/S/E/ 

/ 

EIGCH 

/S/I/ 

/ 

QZVEC 

/S/E/ 

/ 

VALVEC 

/S/M/ 

/ 

EIGCHK 

/S/M/ 

/ 

RATQR 

/S/E/ 

/ 

VARAHl 

/S/N/*/ 

EIGCOl 

/S/M/ 

/ 

PEBAK 

/S/E/ 

/ 

VARAH2 

/S/N/* 

/ 

ETGIMP 

/S/M/ 

/ 

REBAKA 

/S/A/ 

/ 

VECTOR 

/S/M/ 

/ 

EIGPF 

/S/I/ 

/ 

RFBAKB 

/S/E/ 

/ 

TERMINANTS 

RPnsOM 

/S/M/ 

/ 

LINSYS 

/S/M/ 

/ 

MATINS 

/S/N/N/ 

OETERM 

/S/M/ 

/ 

LINV3F 

/S/I/ 

/ 

POITRM 

/S/M/ 

/ 

GAUSS 

/S/N/N/ 

LINV3P 

/S/I/ 

/ 

POURS 

/S/M/ 

/ 

LESWNE 

/S/M/ 

/ 

LITHNE 

/S/M/ 

/ 

SPITRM 

/S/M/ 

/ 

lfswnp 

/S/M/ 

/ 

LITWNP 

/S/M/ 

/ 

SPURS 

/S/M/ 

/ 

AUG  197/ 
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ITMULTANEOUS  LTNEAP 
eFBANP  /S/M/  / 

EQUATIONS 

LFQS2 

/S/A/ 

/ 

LUELMP 

/S/I/ 

/ 

PFBSUM 

/S/M/  / 

LEQS3 

/S/A/ 

/ 

LUELPB 

/S/I/ 

/ 

0ITFRM 

/S/M/  / 

LFQS4 

/S/A/ 

/ 

LUREFF 

/S/I/ 

/ 

pitpfm 

/S/M/  / 

LEQS5 

/S/A/ 

/ 

LUREFP 

/S/I/ 

/ 

BTTPNP 

/S/M/  / 

LEQS6 

/S/A/ 

/ 

LUREPB 

/S/I/ 

/ 

PITRPO 

/S/M/  / 

LEQTIB 

/S/I/ 

/ 

MAH 

/S/N/*/ 

9ITMNP 

/S/M/  / 

LFQTIC 

/S/1/ 

/ 

MAH200 

/S/N/* 

/ 

BLFSOM 

/S/M/  / 

LEQTIF 

/S/I/ 

/ 

MATINS 

/S/N/N/ 

9LSWNP 

/S/M/  / 

L EOT  IP 

/S/1/ 

/ 

OFIMA3 

/S/I/ 

/ 

9MAM 

/S/N/*/ 

LEQT23 

/S/I/ 

/ 

ORIMP 

/S/A/ 

/ 

8P0ITM 

/S/M/  / 

LEQT2C 

/S/I/ 

/ 

ORSOL 

/S/A/ 

/ 

BPOSFB 

/S/M/  / 

LFQTBf^ 

/S/I/ 

/ 

POITRM 

/S/M/ 

/ 

BPOSOM 

/S/M/  / 

LEQT2P 

/S/1/ 

/ 

POITRS 

/S/M/ 

/ 

BS'JBHT 

/S/M/  / 

LEQIPB 

/S/I/ 

/ 

POLSOM 

/S/M/ 

/ 

rCONGR 

/S/M/  / 

LEOIS 

/S/I/ 

/ 

POLSOS 

/S/M/ 

/ 

CFPSUM 

/S/M/  / 

LEQ2PB 

/S/I/ 

/ 

PDSFBM 

/S/M/ 

/ 

CGAUSS 

/S/N/N/ 

LFQ2S 

/s/1/ 

/ 

PDSFBS 

/S/M/ 

/ 

CGITRF 

/S/M/  / 

LESHNE 

/S/M/ 

/ 

QRl 

/S/M/ 

/ 

CGLFSM 

/S/M/  / 

LFSWNP 

/S/M/ 

/ 

RQNHT 

/S/M/ 

/ 

CITFRF 

/S/M/  / 

LINSYS 

/S/M/ 

/ 

SCONG 

/S/M/ 

/ 

CMPINV 

/S/N/N/ 

LINVIF 

/S/1/ 

/ 

SPOFBM 

/S/M/ 

/ 

FP';UBM 

/S/M/  / 

LINVIP 

/S/I/ 

/ 

SPOFBS 

/S/M/ 

/ 

FBSU9S 

/S/M/  / 

LINV2F 

/S/I/ 

/ 

SPOSOM 

/S/M/ 

/ 

FCGM2 

/S/M/  / 

LINV2P 

/S/I/ 

/ 

SPOSOS 

/S/M/ 

/ 

GAUSS 

/S/N/N/ 

LINV3F 

/S/I/ 

/ 

SPITRM 

/S/M/ 

/ 

GITRFM 

/S/M/  / 

LINV3P 

/S/I/ 

/ 

SPURS 

/S/M/ 

/ 

GITRF5 

/S/M/  / 

LIN1P3 

/S/I/ 

/ 

TROCNP 

/S/M/ 

/ 

GIFSOM 

/S/M/  / 

LTN2PB 

/S/I/ 

/ 

TROCOM 

/S/M/ 

/ 

GLFSnS 

/S/M/  / 

litwnf 

/S/M/ 

/ 

TRDF3M 

/S/M/ 

/ 

IMPRl 

/S/A/  / 

LITVs'NP 

/S/M/ 

/ 

TROSOM 

/S/M/ 

/ 

IMORB 

/S/A/  / 

LLSOAR 

/S/I/ 

/ 

TR0SU8 

/S/M/ 

/ 

IMVERS 

/S/M/  / 

LPSOOR 

/S/I/ 

/ 

TRDHNP 

/S/M/ 

/ 

INVITR 

/S/M/  / 

LSQHTM 

/S/M/ 

/ 

TRILOM 

/S/M/ 

/ 

ITERFM 

/S/M/  / 

LSQHTS 

/S/M/ 

/ 

TRILOS 

/S/M/ 

/ 

TTERFS 

/S/M/  / 

LSQSIT 

/S/M/ 

/ 

TRIUPM 

/S/M/ 

/ 

IT  RP9M 

/S/M/  / 

LSVALR 

/S/I/ 

/ 

TRIUPS 

/S/M/ 

/ 

ITRPOS 

/S/M/  / 

LUOAPB 

/S/I/ 

/ 

TRLOIN 

/S/M/ 

/ 

ITRSPM 

/S/M/  / 

LUOATF 

/S/I/ 

/ 

TRUPIN 

/S/M/ 

/ 

IT9S®S  /S/M/  / LUOECP  /S/I/  / 

LEQSl  /S/A/  / LUELMF  /S/I/  / 

STATISTICAL  ANALYSIS  AnO  PROBABILITY 
PMOOIS  /M/B/  / 0MO12S  /M/B/  / 

USLEAP 

/S/I/ 

/ 

BMOOTS 

/M/B/  / 

8MD13S 

/M/8/ 

/ 

USRDVM 

/S/1/ 

/ 

8M0Q9S 

/M/8/  / 

BMD14S 

/M/B/ 

/ 

USTREE 

/S/I/ 

/ 

PMOIOS 

/M/B/  / 

EDIT 

/0/S/ 

/ 

ZRMN 

/S/M/ 

/ 

PMOllS 

/M/B/  / 

OMNITAB/M/  /R/ 
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G1  DATA  REDUCTION  (COMMON  STATISTICAL  PARAMETERS) 


AGGREGA/D/S/ 

/ 

BM0P40 

/M/C/  / 

FILTER 

/S/M/ 

/ 

AGLMOO 

/S/I/ 

/ 

BM0P5D 

/M/C/  / 

FREQCY 

/S/0/* 

V 

AMEANS 

/S/I/ 

/ 

BMOPGO 

/M/C/  / 

FREQUEN/O/S/ 

/ 

AORDR 

/S/I/ 

/ 

BM0P70 

/M/C/  / 

GTMN 

/S/I/ 

/ 

BOCOUl 

/S/I/ 

/ 

BM0P80 

/M/C/  / 

GTMNl 

/S/I/ 

/ 

BDC0U2 

/S/I/ 

/ 

BMDPBO 

/M/C/  / 

OPIRAY 

/S/M/ 

/ 

BECORI 

/S/I/ 

/ 

BMOOID 

/M/B/  / 

OP2RAY 

/S/M/ 

/ 

BFCORO 

/S/I/ 

/ 

BKO0‘»O 

/M/B/  / 

SSPANO 

/S/I/ 

/ 

BECOVM 

/S/I/ 

/ 

BM0050 

/M/B/  / 

SSPBLK 

/S/I/ 

/ 

BFCVLI 

/S/I/ 

/ 

BM006D 

/M/B/  / 

SSRAND 

/S/I/ 

/ 

BECVLO 

/S/I/ 

/ 

BM0070 

/M/B/  / 

SSR8LK 

/S/I/ 

/ 

BFGRPS 

/S/I/ 

/ 

BMOIOD 

/M/B/  / 

SSSANO 

/S/I/ 

/ 

BEIGRP 

/S/I/ 

/ 

BMOllO 

/M/B/  / 

SSSBLK 

/S/I/ 

/ 

RETUGR 

/S/I/ 

/ 

BM0130 

/M/B/  / 

SSSCAN 

/S/I/ 

/ 

8EL8IN 

/S/I/ 

/ 

BPEAKOO/O/S/  / 

SSSEST 

/S/I/ 

/ 

BELPOS 

/S/I/ 

/ 

CONPESC/O/S/  / 

STUTEE 

/S/N/* 

/ 

8FMIRI 

/S/I/ 

/ 

C0NTA8 

/S/0/*/ 

T-TEST 

/0/S/ 

/ 

RPMioo 

/S/I/ 

/ 

CORPEL 

/S/0/*/ 

TTESTS 

/S/0/* 

/ 

BEMMT 

/S/I/ 

/ 

CORS 

/S/0/*/ 

USHIST 

/S/I/ 

/ 

8FMH0 

/S/I/ 

/ 

OISTAT 

/S/D/*/ 

USHIUT 

/S/I/ 

/ 

BMDPIO 

/M/C/ 

/ 

OLETE 

/S/M/  / 

USHVl 

/S/I/ 

/ 

BMDPBO 

/M/C/ 

/ 

DSCRPT 

/S/M/  / 

8N0P30 

/M/C/ 

/ 

0SCPP2 

/S/M/  / 

iorrflation  ANC 

1 REGRESSION  ANALYSIS 

BECTR 

/S/I/ 

/ 

CORPEL 

/S/0/*/ 

RLFITO 

/S/I/ 

/ 

BEMIRI 

/S/I/ 

/ 

CORS 

/S/D/*/ 

RLFOR 

/S/I/ 

/ 

BEMIRO 

/S/I/ 

/ 

CTBNLL 

/S/I/  / 

RLFORC 

/S/I/ 

/ 

BESR8 

/S/I/ 

/ 

OSCPIM 

/S/0/*/ 

RLFOTH 

/S/I/ 

/ 

8PSRN 

/S/I/ 

/ 

G3SLS 

/0/S/  / 

RLFOTH 

/S/I/ 

/ 

8MDP1R 

/M/C/ 

/ 

LAGCOR 

/S/0/*/ 

RLGQMI 

/S/T/ 

/ 

8MDPBR 

/M/C/ 

/ 

LSQHTM 

/S/M/  / 

RLGQMO 

/S/I/ 

/ 

8M0P3R 

/M/C/ 

/ 

LSOHTS 

/S/M/  / 

RLINCF 

/S/I/ 

/ 

8M0P«*R 

/M/C/ 

/ 

LSQSIT 

/S/M/  / 

RLINPF 

/S/t/ 

/ 

8MDPSR 

/M/C/ 

/ 

MORS 

/S/0/*/ 

RLMUL 

/S/I/ 

/ 

BMOPGR 

/M/C/ 

/ 

NONLINE/O/S/  / 

RLONE 

/S/I/ 

/ 

BMOOIR 

/M/B/ 

/ 

NONPAR 

/0/S/  / 

RLOPOC 

/S/I/ 

/ 

PMOOZO 

/M/B/ 

/ 

OFRFSI 

/S/I/  / 

RLPOLY 

/S/I/ 

/ 

8MO02R 

/M/B/ 

/ 

PARTIAL/O/S/  / 

RLPOLl 

/S/I/ 

/ 

8M0030 

/M/B/ 

/ 

PEARSON/O/S/  / 

RLPROI 

/S/I/ 

/ 

BMn03R 

/M/9/ 

/ 

PLOT 

/0/S/  / 

RLPROO 

/S/I/ 

/ 

8MO04R 

/M/9/ 

/ 

REGRAN 

/S/0/*/ 

RLRES 

/S/I/ 

/ 

8M005R 

/M/B/ 

/ 

REGPESS/D/S/  / 

RLSEP 

/S/I/ 

/ 

bmrogr 

/M/8/ 

/ 

RLCOMP 

/S/I/  / 

RLSTEP 

/S/I/ 

/ 

BMCOTR 

/M/B/ 

/ 

RLOCQM 

/S/I/  / 

RSMITZ 

/S/I/ 

/ 

BM058M 

/M/B/ 

/ 

RLOCVA 

/S/I/  / 

RSMSSE 

/S/I/ 

/ 

8ND120 

/M/8/ 

/ 

RLOCM 

/S/I/  / 

SCATTER/D/S/ 

/ 

CANCNA 

/S/D/*/ 

RLOOPM 

/S/I/  / 

TORS 

/S/D/* 

/ 

C8NRH0 

/S/I/ 

/ 

RLEAP 

/S/I/  / 

TETRACH/O/S/ 

/ 

COPCOV 

/S/M/ 

/ 

RLFITI 

/S/I/  / 
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analv«;ts 

abclat 

OF  VAOIANCE 
/S/I/  / 

ANESTU 

/S/I/  / 

BM002V 

/M/3/ 

/ 

API9AN 

/S/I/ 

/ 

ANOVA 

/0/S/  / 

BMDOIV 

/M/B/ 

/ 

AC90AN 

/S/I/ 

/ 

ANOVAR 

/S/0/*/ 

BM004V 

/M/B/ 

/ 

ACTRST 

/S/I/ 

/ 

ANOVAl 

/S/N/*/ 

BM005V 

/M/B/ 

/ 

APACAN 

/S/I/ 

/ 

ANOVA? 

/S/N/*/ 

BHD06V 

/M/B/ 

/ 

AFACMN 

/S/I/ 

/ 

AOROR 

/S/I/  / 

9M007V 

/M/B/ 

/ 

AFACT 

/S/I/ 

/ 

ARCBAN 

/S/I/  / 

BM008V 

/M/B/ 

/ 

AGRACP 

/S/I/ 

/ 

ASNKMC 

/S/I/  / 

BMOOBV 

/M/B/ 

/ 

AGLMOO 

/S/I/ 

/ 

AVAR23 

/S/0/*/ 

BMOIOV 

/M/B/ 

/ 

AGVACL 

/F/I/ 

/ 

AVTRNO 

/S/0/*/ 

BMOllV 

/M/B/ 

/ 

AGXPMN 

/S/I/ 

/ 

BETWEEN/S/D/*/ 

BM012V 

/M/B/ 

/ 

AGXPMS 

/S/I/ 

/ 

BETWITH/S/0/*/ 

8RTLTT 

/S/M/ 

/ 

ALSQAN 

/S/I/ 

/ 

BMOPIV 

/M/C/  / 

DISTAT 

/S/0/* 

/ 

AHEANS 

/S/I/ 

/ 

BMDP2V 

/M/C/  / 

MANOVA 

/D/S/ 

/ 

ANCnVl 

/S/I/ 

/ 

BN0P70 

/M/C/  / 

ONENAY 

/0/S/ 

/ 

ANESTE 

/S/I/ 

/ 

BMDOIV 

/M/B/  / 

WITHIN 

/S/0/*/ 

TTME  SERTEG 
R^noiT  /M/B/ 

/ 

FTAFOS 

/S/I/  / 

FTKALM 

/S/I/ 

/ 

8Mn02T 

/H/B/ 

/ 

FTAUTO 

/S/I/  / 

FTMAPS 

/S/I/ 

/ 

BMn03T 

/H/B/ 

/ 

FTCAST 

/S/I/  / 

FTMAXL 

/S/I/ 

/ 

BM004T 

/H/B/ 

/ 

FTCOMP 

/S/I/  / 

FTROIF 

/S/I/ 

/ 

BMnosT 

/M/B/ 

/ 

FTCROS 

/S/I/  / 

FTSIMP 

/S/I/ 

/ 

FFCSIN 

/S/I/ 

/ 

FTCRXY 

/S/I/  / 

FTTRAN 

/S/I/ 

/ 

FFTP 

/S/I/ 

/ 

FTFFTl 

/S/I/  / 

FTHEIN 

/S/I/ 

/ 

FFTR 

/S/I/ 

/ 

FTFREQ 

/S/I/  / 

FTHENM 

/S/I/ 

/ 

FFT? 

/S/I/ 

/ 

FTFUNC 

/S/I/  / 

FTWENX 

/S/I/ 

/ 

FFT2RV 

/S/I/ 

/ 

FTGENl 

/S/I/  / 

HARM 

/S/M/ 

/ 

G^FCIAL  1 

s^UNCTIONS  (INCLUDES  RANDOM  NUMBERS 

AND  PDF 

»S> 

BETAR 

/S/M/ 

/ 

GTPKP 

/S/I/  / 

PFOIST 

/S/M/ 

/ 

OMOPIS 

/M/C/ 

/ 

GTPL 

/S/I/  / 

PGEOM 

/S/M/ 

/ 

CHICHI 

/S/0/ 

*/ 

GTPOK 

/S/I/  / 

PGMMA 

/S/M/ 

/ 

CHIOS! 

/S/M/ 

/ 

GTPRT 

/S/I/  / 

PHYPGE 

/S/M/ 

/ 

CHTPRB 

/S/M/ 

/ 

GTPST 

/S/I/  / 

PI9ETA 

/S/M/ 

/ 

CHIOAB 

/S/M/ 

/ 

GTRN 

/S/I/  / 

PIBIN 

/S/M/ 

/ 

CHIRUO 

/S/M/ 

/ 

GIRT 

/S/I/  / 

PICHI 

/S/M/ 

/ 

CHSOO 

/S/M/ 

/ 

GTRTM 

/S/I/  / 

PICHY 

/S/M/ 

/ 

CONRAY 

/S/M/ 

/ 

GTSRT 

/S/I/  / 

PIEXP 

/S/M/ 

/ 

EXRANB 

/S/M/ 

/ 

GTTRT 

/S/I/  / 

PIFOIS 

/S/M/ 

/ 

gftt 

/S/1/ 

/ 

GTTT 

/S/I/  / 

PIGAMA 

/S/M/ 

/ 

GGAMA 

/S/I/ 

/ 

lAOC 

/S/N/*/ 

PIGEO 

/S/M/ 

/ 

GGBIN 

/S/I/ 

/ 

lOAYHEK/S/N/*/ 

PIHYPG 

/S/M/ 

/ 

GG9NB 

/S/I/ 

/ 

IRANO 

/S/M/  / 

PILGNM 

/S/M/ 

/ 

GGBTA 

/S/I/ 

/ 

MDBETA 

/S/I/  / 

PINBIN 

/S/M/ 

/ 

GGCAU 

/S/I/ 

/ 

MOBETl 

/S/I/  / 

PINORM 

/S/M/ 

/ 

GGCSS 

/S/I/ 

/ 

MOBIN 

/S/I/  / 

PIPOIS 

/S/M/ 

/ 

ggeom 

/S/I/ 

/ 

MOBONR 

/S/I/  / 

PIRAYL 

/S/M/ 

/ 

GGEXO 

/S/1/ 

/ 

MOCH 

/S/I/  / 

PIS 

/S/M/ 

/ 

GGHVP 

/S/I/ 

/ 

MOCHI 

/S/I/  / 

PIT 

/S/M/ 

/ 

GGHUL 

/S/I/ 

/ 

MOFO 

/S/l/  / 

PITRNM 

/S/M/ 

/ 

GGNLN 

/S/I/ 

/ 

MOFDRF 

/S/I/  / 

PIUNF 

/S/M/ 

/ 

GGNMP 

/S/I/ 

/ 

MOFI 

/S/I/  / 

PIUNFO 

/S/M/ 

/ 
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SPECIBL  FUMCTIONS  CCONTINUEOI 


GGNOF 

/S/I/ 

/ 

MOGAM 

/S/I/ 

/ 

PIMEBL 

/S/M/ 

/ 

GGNOP 

/S/I/ 

/ 

MOHYP 

/S/I/ 

/ 

PLGNRM 

/S/M/ 

/ 

GGNRM 

/S/I/ 

/ 

MONOR 

/S/I/ 

/ 

PNBIN 

/S/M/ 

/ 

GGNRMl 

/S/I/ 

/ 

MOPOS 

/S/I/ 

/ 

PNORM 

/S/M/ 

/ 

GGPOSH 

/S/I/ 

/ 

MOSMR 

/S/I/ 

/ 

PORAND 

/S/M/ 

/ 

GGPOSR 

/S/I/ 

/ 

MDSTI 

/S/I/ 

/ 

PRAYL 

/S/M/ 

/ 

GGSPR 

/S/I/ 

/ 

MOTD 

/S/I/ 

/ 

PRBEXP 

/S/M/ 

/ 

GGTHflJ 

/S/I/ 

/ 

MOTN 

/S/I/ 

/ 

PR8F 

/S/0/« 

V 

GGTMBl 

/S/I/ 

/ 

MOTNF 

/S/I/ 

/ 

PRBUNF 

/S/M/ 

/ 

GGTMB2 

/s/i/ 

/ 

MOTPOS 

/S/I/ 

/ 

PTDIST 

/S/M/ 

/ 

GGTRI 

/S/I/ 

/ 

MNORIS 

/S/I/ 

/ 

PTRNRM 

/S/M/ 

/ 

GGUQ 

/S/I/ 

/ 

MSMRAT 

/S/I/ 

/ 

PUNFD 

/S/M/ 

/ 

GGUBF 

/S/I/ 

/ 

NOMPLE 

/S/I/ 

/ 

PMEBL 

/S/M/ 

/ 

GGU4 

/S/I/ 

/ 

NDXEST 

/S/I/ 

/ 

RAND 

/S/M/ 

/ 

GGV4CR 

/S/I/ 

/ 

NONPAR 

/0/s/ 

/ 

RANNUM 

/S/N/« 

/ 

GGWEI 

/S/I/ 

/ 

NRANO 

/S/M/ 

/ 

RUNSAB 

/S/M/ 

/ 

GTDO 

/S/I/ 

/ 

NRML 

/S/M/ 

/ 

RUNSUO 

/S/M/ 

/ 

GTOOl 

/S/I/ 

/ 

NRHNO 

/S/M/ 

/ 

URANO 

/S/M/ 

/ 

GT02T 

/S/I/ 

/ 

PBETA 

/S/M/ 

/ 

USPC 

/S/I/ 

/ 

GTNOR 

/S/I/ 

/ 

PBINOM 

/S/M/ 

/ 

USPOF 

/S/I/ 

/ 

GTPBC 

/S/I/ 

/ 

PCHY 

/S/M/ 

/ 

XIRANO 

/S/H/ 

/ 

MULTIVARIATE  ANALYSIS 

AND  SCALE  STATISTICS 

AFACT 

/S/I/ 

/ 

BM007M 

/M/B/ 

/ 

OFHARR 

/S/I/ 

/ 

PHOPIM 

/H/C/ 

/ 

BH007S 

/M/8/ 

/ 

OFIMAG 

/S/I/ 

/ 

8M0P2M 

/M/C/ 

/ 

BMOOBM 

/M/B/ 

/ 

OFPRIN 

/S/I/ 

/ 

BHOP3M 

/H/C/ 

/ 

BMOO0S 

/M/B/ 

/ 

OFPROT 

/S/I/ 

/ 

BN9P4H 

/M/C/ 

/ 

9M009M 

/M/8/ 

/ 

OFROTA 

/S/I/ 

/ 

BM0P6H 

/M/C/ 

/ 

BMOIOM 

/M/B/ 

/ 

OFSCHN 

/S/I/ 

/ 

BM0P7M 

/M/C/ 

/ 

cancorr/o/s/ 

/ 

OFSCOR 

/S/I/ 

/ 

BMOOIM 

/H/B/ 

/ 

OISCRIH/O/S/ 

/ 

OPRINC 

/S/I/ 

/ 

3M002M 

/M/B/ 

/ 

FACTOR 

/0/S/ 

/ 

OTMLNR 

/S/I/ 

/ 

PN003M 

/M/B/ 

/ 

FACTOR 

/s/o/»/ 

RELATE 

/S/0/*/ 

BN004M 

/M/B/ 

/ 

GUTTMAN/O/S/ 

/ 

RELIA8I/0/S/ 

/ 

8M004S 

/H/B/ 

/ 

HGROUP 

/s/0/*/ 

TESTAT 

/S/0/*/ 

BMO05M 

/H/B/ 

/ 

JFACTOR/O/S/ 

/ 

TSCALE 

/S/0/’ 

‘/ 

BMHOSS 

/M/B/ 

/ 

OCLINK 

/S/I/ 

/ 

VORS 

/S/0/*/ 

BMO06M 

/H/B/ 

/ 

OFCOEF 

/S/I/ 

/ 

BNnOGS 

/H/8/ 

/ 

OFCOMM 

/S/I/ 

/ 

NON- PARAMETRIC 

METHODS 

AND  STATISTICAL  TESTS 

BMOPIF 

/M/C/ 

/ 

NBQT 

/S/I/ 

/ 

NMRANK 

/S/I/ 

/ 

BMOP3S 

/H/C/ 

/ 

N6S0 

/S/I/ 

/ 

NMTIE 

/S/I/ 

/ 

PMOOBS 

/H/B/ 

/ 

NBSIGN 

/S/I/ 

/ 

NONPAR 

/0/S/ 

/ 

BMO08O 

/M/B/ 

/ 

NBSL 

/S/I/ 

/ 

MPAR 

/0/s/ 

/ 

BM0090 

/M/B/ 

/ 

NOMPLE 

/S/I/ 

/ 

HRBHA 

/S/I/ 

/ 

CROSSTA/O/S/ 

/ 

MHEXT 

/S/I/ 

/ 

NRMMP 

/S/I/ 

/ 

NAKl 

/S/I/ 

/ 

NHINC 

/S/I/ 

/ 

NRMRST 

/S/I/ 

/ 

NANNRP 

/S/I/ 

/ 

NMCC 

/S/I/ 

/ 

NSKl 

/S/I/ 

/ 

NANRPE 

/S/I/ 

/ 

MMKEN 

/S/I/ 

/ 

NSK2 

/S/I/ 

/ 

NAMRPU 

/S/I/ 

/ 

NMKSF 

/S/I/ 

/ 

SUMMARY/D/S/ 

/ 

NBCTC 

/S/I/ 

/ 

NMKST 

/S/I/ 

/ 

Aur,  iqrr 

G9 

-J4 

PAGE 

1 

r,q 

STATISTICAL  INFERENCE 

AGVACL 

/S/I/  / 

BEPATN 

/S/I/  / 

CTRBYC 

/S/1/ 

/ 

ASNKMC 

/S/I/  / 

8EPATS 

/S/I/  / 

GTCN 

/S/I/ 

/ 

9FHN0N 

/S/I/  / 

BEPFTN 

/S/I/  / 

OINO 

/S/I/ 

/ 

9FHS0N 

/S/I/  / 

BEPFTS 

/S/I/  / 

BENSON 

/S/I/  / 

CONTAB 

/S/0/*/ 

HI 

LINEAR  PROGRAMMING 

ZXILP 

/S/I/  / 

ZX2LP 

/S/I/  / 

ZX3LP 

/S/I/ 

/ 

M3 

TRANSPORTATION  ANO  NETWORK  COOFS 

PERTC 

/M/  /P/ 

PERTIME/M/  /R/ 

H«. 

SIMULATION  MODELING 

GPSS 

/n/  t9( 

SIMIIS 

/M/  /R/ 

MIMIC 

/M/  /R/ 

SIMI5 

/M/  /R/ 

10 

INPUT 

FASTIN 

/S/N/*/ 

T? 

OCTAL 

OFHTDE 

/S/N/N/ 

OFMTW 

/S/N/N/ 

T3 

OFCIMAL 

CPDTAB 

/S/N/*/ 

USROM 

/S/I/  / 

USROVM 

/S/I/ 

/ 

USCROM 

/S/I/  / 

USRDV 

/S/I/  / 

14 

sro  (HOLLFRITH) 

IROM 

/S/N/*/ 

IROMN 

/S/N/*/ 

IFMTV 

/S/N/N/ 

19 

COMPOSITE 

RECOVRO/S/N^N/ 

START 

/S/M/  / 

JO 

OUTPUT 

MPSCM 

/M/U/ll/ 

J1 

BINARY 

CW29 

/M/U/U/ 

CV29 

/P/P/P/ 

J2 

OCTAL 

PRTFL 

/S/N/N/ 

J3 

OFCIMAL 

PROS 

/S/0/*/ 

USROVM 

/S/1/  / 

USHTFM 

/S/I/ 

/ 

PRTS 

/S/0/*/ 

USWB 

/S/I/  / 

USHTFV 

/S/I/ 

/ 

PTMS 

/S/0/*/ 

USHBSM 

/S/I/  / 

USMTSH 

/S/I/ 

/ 

SUBS 

/S/0/*/ 

USMLFM 

/S/I/  / 

USMTSV 

/S/I/ 

/ 

USLFAP 

/S/I/  / 

USMLSM 

/S/I/  / 

J4 

BCn  (HOLLFRITH) 

PA  NR 

/S/N/N/ 

LINE6 

/P/P/P/ 

PM 

/P/P/P/ 

COPVSF 

/M/  /R/ 

LINF6 

/S/N/N/ 

PRUNE 

/S/N/N/ 

ICON 

/S/N/*/ 

LINES 

/P/P/P/ 

IROMN 

/S/N/*/ 

LINES 

/S/N/N/ 

-16 
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J5 

-MO 

J5 

plotting 

OMOPSO  /M/C/  / 

PI OTMY 

/S/N/*/ 

RM0P40  /M/C/  / 

PLOTPR 

/S/N/N/ 

PM'>P70  /M/0/  / 

PLOTXY 

/S/N/*/ 

RMOOEO  /H/B/  / 

SCATTEP 

/0/S/  / 

CALCOMP/S/  /P/ 

SCCALC 

/S/  /R/ 

CALCIO  /P/P/P/ 

SC4020 

/S/  /R/ 

DISSPLA/S/  /P/ 

SC4060 

/S/  /R/ 

HSTG9M  /S/M/  / 

TEKTRNX 

/S/  /R/ 

PLOT  /0/S/  / 

USHIST 

/S/I/  / 

JP 

OCMOCSITE 

HEXOMP  /M/U/U/ 

PPUDMP 

/M/U/U/ 

<1 

fxternal-to-external 

OOPYE  /M/  /P/ 

COPVS 

/M/  /R/ 

COPYF  /M/  /P/ 

COPYS 

/P/P/P/ 

COPYR  /M/  /P/ 

COPYSEL 

/M/U/U/ 

COPYRE  /M/U/U/ 

COPYSF 

/M/  /R/ 

COPYRM  /M/  /R/ 

CVT360 

/M/  /R/ 

<? 

tnternal-to-internal 

CRELOCATIONI 

GETPA  /S/N/*/ 

MSET 

/3/N/N/ 

MEFTCH  /S/N/N/ 

RCPA 

/S/N/N/ 

KT 

OISK 

COPYL  /M/  /P/ 

GFT03J 

/H/U/U/ 

COPYLIO/M/U/U/ 

PRUOMP 

/M/U/U/ 

COPYLIP/P/P/P/ 

SFLOUMP/P/P/P/ 

OOPYN  /M/  /P/ 

TPANPAK/P/P/P/ 

CPINOFX/P/P/P/ 

UPOAOn 

/P/P/P/ 

OOOUMNT/M/U/U/ 

UPODELF/P/P/P/ 

<4 

TAPF 

COPYBFR/M/  /R/ 

HEXOMP 

/M/U/U/ 

COPYBLK/P/P/P/ 

SFLLOAO 

/P/P/P/ 

L? 

COMPILING 

ALGOL  /M/  /P/ 

PASCAL 

/M/  /R/ 

BASIC  /M/  /P/ 

PLl 

/M/  /R/ 

COBOL  /M/  /R/ 

RUN 

/M/  /R/ 

ftn  /M/  /P/ 

RUNBAS 

/P/P/P/ 

MNE  /M/  /•/ 

RUNFTN 

/P/P/P/ 

L3 

MONITORING 

COMPASS/M/  /R/ 

COMRAOE 

/M/  /R/ 

L4 

ppfppocfssing 

PATEOR  /M/  /•/ 

TIOY 

/M/  /R/ 

L7  COMPUTER  LANGUAGE  TRANSLATORS 
LOS  /H/  /P/ 

NO  OATA  HANOLING 

COMPSTP/S/N/*/  EOUfO  /S/N/N/ 


USHIUT  /S/I/  / 
IJSHVl  /S/I/  / 
USPC  /S/I/  / 
USPOF  /S/I/  / 
USPLH  /S/I/  / 
USPLX  /S/I/  / 
USTREE  /S/I/  / 
XPLOT  /S/M/  / 
XYPLOT  /S/M/  / 


TAPDMP  /H/U/U/ 


PROMNT  /M/U/U/ 
RECAOO  /P/P/P/ 
RECDELE/P/P/P/ 
RECGET  /P/P/P/ 
RECREPL/P/P/P/ 


UPDGET  /P/P/P/ 
UPOCETS/P/P/P/ 
UPOGETT/P/P/P/ 
UPOREPL/P/P/P/ 


TAPOMP  /M/U/U/ 


RUNMNF  /P/P/P/ 
RUNSEQ  /P/P/P/ 
RUNTS  /P/P/P/ 
SNO0OL  /M/  /R/ 


MASKIT  /S/N/N/ 


flilG  1977 
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Ml  SOOTING 


ASORT  /S/N/N/ 

QSORT 

/S/N/N/ 

VARORO 

/S/M/  / 

ASORTMV/S/N/N/ 

QSORTl 

/S/N/N/ 

VECORO 

/S/N/  / 

AUniT  /P/P/P/ 

SORTMRG/M/  /R/ 

VSORTA 

/S/I/  / 

AUnSORT/M/U/U/ 

SSORT 

/S/N/N/ 

VSORTM 

/S/I/  / 

BMni<»S  /M/0/  / 

SSORTE 

/S/N/N/ 

VSORTP 

/S/I/  / 

O'^KSORT/M/U/U/ 

SSORTI 

/S/N/N/ 

VSORTZ 

/S/I/  / 

HSTGRM  /S/M/  / 

SSORTL 

/S/N/N/ 

VSRTPM 

/S/I/  / 

M2 

CONVERSION  ANO/OR 

SCALING 

BMOORS  /M/9/  / 

GFTHOUR/S/N/N/ 

MONTH 

/S/N/N/ 

9M012S  /M/B/  / 

IHMS 

/S/N/N/ 

NEMOAT 

/S/N/N/ 

PMOISS  /M/R/  / 

IROMAN 

/S/N/N/ 

TIOY 

/M/  /R/ 

CVT360  /M/  /R/ 

ISEC 

/S/N/N/ 

WEKOAY 

/S/N/N/ 

rV29  /M/U/U/ 

JGOATE 

/S/N/N/ 

CV29  /P/P/P/ 

JULIAN 

/S/N/N/ 

M3 

MPRGING 

SORTMRG/M/  /R/ 

Hi» 

CHARACTFR  MANIPULATION 

AOJL  /S/N/N/ 

GETPRM 

/S/N/*/ 

SBYT 

/S/N/N/ 

AOJR  /S/N/N/ 

IBUNP 

/S/N/*/ 

SEMICO 

/S/N/N/ 

ASHIFT  /S/N/N/ 

IPAKLFT/S/N/N/ 

SENT 

/S/N/*/ 

CENTER  /S/N/N/ 

ISTAPE 

/S/N/N/ 

SETREW 

/S/N/N/ 

CHEILL  /S/N/N/ 

LOYT 

/S/N/N/ 

SHIFTA 

/S/N/N/ 

CONTRCT/S/N/*/ 

LFETAOJ/S/N/N/ 

SKHEZL 

/S/N/N/ 

COPYEXT/M/U/U/ 

MOVSTR 

/S/N/N/ 

SKHEZR 

/S/N/N/ 

EXPAND  /S/N/*/ 

PARGET 

/S/N/N/ 

TRAILBZ/S/N/N/ 

EXPPM  /S/N/*/ 

PUTCHA 

/S/N/N/ 

VALOAT 

/S/N/N/ 

EXTBTT  /S/N/N/ 

PUTCHR 

/S/N/N/ 

VFILL 

/S/N/N/ 

EXTRRM  /S/N/N/ 

REPLAC 

/S/N/N/ 

ZBLANK 

/S/N/N/ 

FRTNPO  /S/N/*/ 

REPLACM/S/N/N/ 

ZEROES 

/S/N/*/ 

EORMATR/M/U/U/ 

REPLHI 

/S/N/N/ 

ZEROEL 

/S/N/N/ 

GETCHA  /S/N/N/ 

REPLLO 

/S/N/N/ 

ZEROS 

/S/N/N/ 

GETCHR  /S/N/N/ 

REPLNE 

/S/N/N/ 

MS 

SEARCHING,  SEEKING 

, LOCATING 

AMAXE  /S/N/N/ 

GETCHR 

/S/N/N/ 

MINE 

/S/N/N/ 

AMINE  /S/N/N/ 

IDIGIT 

/S/N/N/ 

NFILLT 

/S/N/N/ 

FINOC  /S/N/N/ 

IFINOCH/S/N/N/ 

NUMVAR 

/S/N/*/ 

EInOM  /S/N/N/ 

LASTC 

/S/N/N/ 

VALIOT 

/S/N/N/ 

FINOHRO/S/N/N/ 

LASTHRO/S/N/N/ 

GETCHA  /S/N/N/ 

MAKE 

/S/N/N/ 

Mf 

REPORT  GENERATORS 

OU  /M/  /R/ 

SCOPE 

/M/  /R/ 

NO 

DEBUGGING 

ALTIME  /S/N/N/ 

MONERR 

/S/F/  / 

ELTIME  /S/N/N/ 

PRTIME 

/S/N/N/ 

N1  TOACING  Ann  TRAPPING 
ING  /S/0/*/ 


flijG  iqrr 
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M2 

DUMPING 

DMPA  /S/N/N/ 

OMPFIT  /S/N/N/ 

DUMPFIT/S/N/N/ 

OMPCPI  /S/N/N/ 

OUMPA  /S/N/N/ 

□UMPFL  /S/N/N/ 

OHPFIL  /M/U/U/ 

OUMPCPA/S/N/N/ 

RECOVRO/S/N/N/ 

01 

OFF-LINE  EQUIPMENT 

CARDS  /M/U/U/ 

CV29  /M/U/U/ 

LIST3  /M/U/U/ 

CAR0S2  /M/U/U/ 

CV2?  /P/P/P/ 

LIST4  /M/U/U/ 

CCIRM  /P/P/9/ 

OOCCOC  /p/p/p/ 

PAGEPRT/M/U/U/ 

CCLI9  /P/P/P/ 

LINERL  /M/U/U/ 

PRODOC  /P/P/P/ 

CCRM  /M/U/U/ 

LISTCMP/M/U/U/ 

RECOOC  /P/P/P/ 

CORK  /P/P/P/ 

LISTEOI/M/U/U/ 

TIOBITS/P/P/P/ 

COPyE)(T/H/U/U/ 

LIST2  /M/U/U/ 

UPOOOC  /P/P/P/ 

rOPVRF  /M/U/U/ 

LISTl  /M/U/U/ 

nopysEL/M/u/u/ 

LTST2  /M/U/U/ 

PO 

DIAGNOSTICS  (MAROHARE 

MALFUNCTION) 

UFRTST  /S/I/  / 

no 

SERVICE  OR  HOUSEKEEPING,  PROGRAMMING  AIDS 

AC  /S/N/N/ 

1010  /S/N/N/ 

PRTFL  /S/N/N/ 

ALTIME  /S/N/N/ 

ISITCNF /S/N/N/ 

PTIM  /M/U/U/ 

A'JDSORT/M/U/U/ 

JOBNAME /S/N/N/ 

REDUCE  /S/N/N/ 

banner  /M/U/U/ 

JOBORG  /S/N/N/ 

SEND  /P/P/P/ 

BANNERI/M/U/U/ 

JOBTIME /M/U/U/ 

SKPSTAT/S/N/N/ 

BDT  /P/P/P/ 

LINER  /M/U/U/ 

WHATLIB/M/U/U/ 

DFDATIM/M/U/U/ 

LINERL  /M/U/U/ 

WHATLIB/P/P/P/ 

FLTIME  /S/N/N/ 

HACHIMF/S/N/N/ 

WHICHMF/M/U/U/ 

FTNRFL  /S/N/N/ 

MFX  /P/P/P/ 

WHICHOS/M/U/U/ 

GETFIT  /S/N/N/ 

NORERUN/P/P/P/ 

2PFPUT  /S/N/N/ 

GETLFNS/S/N/N/ 

NUMEXEC/S/N/N/ 

ZRTPUT  /S/N/N/ 

GOOROP  /S/N/*/ 

OVLNAME/S/N/N/ 

here  /S/N/N/ 

PFRC  /S/N/N/ 

FILE  manipulation 

request/s/n/n/ 

S2K260  /P/P/P/ 

ZPFUNC  /S/N/N/ 

route  /S/N/N/ 

S2000  /P/P/P/ 

ZSTSEQ  /S/N/N/ 

SKPFIL  /S/N/N/ 

UNLOAD  /S/N/N/ 

o«* 

INTERNAL  HOUSEKEEPING, 

SAVE,  RESTORE,  ETC. 

obutil  /m/  /R/ 

PRTIME  /S/N/N/ 

SELOUMP/P/P/P/ 

NUMVAR  /S/N/*/ 

RENAMAC/P/P/P/ 

SELLOAO/P/P/P/ 

06 

program  DOCUMENTATION! 

FLOW  CHARTS,  DOCUMENT 

, standardization 

DOC  /M/U/U/ 

DOCREPL/P/P/P/ 

PGHTAPE/P/P/P/ 

noCAOo  /p/p/p/ 

DOCTAPE/P/P/P/ 

PROGOOC/M/U/U/ 

DOCOELF/P/P/P/ 

OOCUMNT/M/U/U/ 

PURPOSE/M/U/U/ 

DOCFILE/P/P/P/ 

EXECARO/M/U/U/ 

STRUCT  /P/P/P/ 

OOCGET  /P/P/P/ 

MANTOOC /M/U/U/ 

TAPLIST/M/U/U/ 

- 

DOCIT  /M/U/U/ 

MTOOC  /M/U/U/ 

UNOOCIT/M/U/U/ 

1 

OOCLIST/P/P/P/ 

PFOOC  /H/U/U/ 

i— - 

fluf,  1P77 
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07  PPOGRAM  LISRARY  UTILITIES 


ANYLTB  /P/P/P/ 

LISTBIN/M/U/U/ 

PROREPL/P/P/P/ 

ANYPRO  /P/P/P/ 

LISTCMP/M/U/U/ 

REDECK 

/M/U/U/ 

BINDEX  /M/U/U/ 

MNSPDC 

/p/p/p/ 

SORTUP 

/M/U/U/ 

COPYL  /M/  /R/ 

MYPRO 

/p/p/p/ 

UPOADD 

/P/P/P/ 

COPYLIB/P/P/P/ 

NOGO 

/p/p/p/ 

UPDATE 

/M/  /R/ 

COPYN  /M/  /R/ 

PPOAOO 

/p/p/p/ 

UPDOELE/P/P/P/ 

CPINDEX/P/P/P/ 

PROALL 

/p/p/p/ 

UPDGET 

/P/P/P/ 

OEOK  /M/U/U/ 

PRODELE/P/P/P/ 

UPDGETS/P/P/P/ 

OECXLST/M/U/U/ 

PPOGET 

/p/p/p/ 

UPDGETT/P/P/P/ 

DEKSORT/M/U/U/ 

PROGRAM/P/P/P/ 

UPDLIST/P/P/P/ 

EOITLIB/M/  /P/ 

PPOHDR 

/p/p/p/ 

UPDREPL/P/P/P/ 

ITEMT7E/M/  /P/ 

PROl IST/P/P/P/ 

UTILITY/P/P/P/ 

LIBSFTl/P/P/P/ 

PROMNT 

/M/U/U/ 

LIBSET2/P/P/P/ 

PRONAM 

/P/P/P/ 

PI 

FnoHAL  LOGIC 

COUPLE  /S/N/*/ 

XOR 

/S/N/*/ 

PX 

LIST  AND  STRING  PROCESSING 

SN080L  /M/  /R/ 

R4 

TEXT  editing 

EDITOR  /M/  /R/ 

NETED 

/M/  /*/ 

formatp/m/u/u/ 

RNF 

/M/  /*/ 

SO 

INFORMATION  RETRIEVAL 

AUDIT  /P/P/P/ 

GRIPE 

tP(9f9/ 

RIOS 

/M/  /R/ 

COMRAOE/M/  /R/ 

MARS 

/M/  /R/ 

SHARP 

/M/  /R/ 

OB'JTIL  /M/  /R/ 

PAGEPRT/M/U/U/ 

S20Q0 

/M/  /R/ 

DDL  /M/  /R/ 

PURPOSE 

/M/U/U/ 

TAPLIST/M/U/U/ 

OMS170  /M/  /P/ 

QQ 

/M/  /R/ 

VENUS 

/M/  /R/ 

FXFCARO/M/U/U/ 

OU 

/M/  /R/ 

VENUS 

/P/P/P/ 

T4 

ENGINEERING 

ARDCFT  /S/N/*/ 

ECAP 

/M/  /R/ 

STRESS 

/M/  /R/ 

CIVCO  /M/  /R/ 

nastran/m/  /r/ 

T6  MANUPACTUPING  (NON-DATA)  PROCESSING  AND  PROCESS  CONTROL 
APT  /H/  /P/ 


VI  random  number  GENERATORS 


EXPAND  /S/M/  / 
IRAND  /S/M/  / 
NRAND  /S/m/  / 
NRML  /S/M/  / 


nrmno  /s/m/  / 

PORANO  /S/M/  / 
RAND  /S/M/  / 
RANNUM  /S/N/*/ 


URANO  /S/M/  / 
XIRAND  /S/M/  / 


V?  COMBINATORIAL  GENERATORS!  PERMUTATIONS,  COMBINATIONS  i SUBSETS 
EFOCR2  /S/I/  / 


ALL  others 

SSo  /S/  /R/ 
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*****  PROGRAMS  ***** 

THF  COMPUTER  CENTER  CURRENTLY  MAINTAINS  FOUR  LIBRARIES  OF  MAIN 
PROGRAMS  IN  ABSOLUTE  FORM! 

1)  BImEO  - SOME  OF  THE  3MD  BIOMEDICAL  STATISTICAL  PROGRAMS 

2)  BI*^EOP  - SOME  OF  THE  BMOP  BIOMEDICAL  STATISTICAL  PROGRAMS 

3)  MNSROC  - LOCALLY  WRITTEN  ANO/OR  SUPPORTED  SCIENTIFIC 

programs 

4)  UTILITY  - LOCALLY  WRITTEN  AND/OP  SUPPORTED  UTILITIES 

THEPE  APE  ALSO  SOME  MAIN  PROGRAMS,  INCLUDING  SPSS  AND  CVT360,  WHICH  ARE 

maint«tneo  in  separate  files. 


*♦*  BIMED  *** 

the  following  is  a list  of  the  UCLA  BIOMEDICAL  STATISTICAL 
PPCGPAMS.  THOSE  WITH  AN  ASTERTSK  (*)  ARE  AVAILABLE  IN  LIBRARY 
•BIMEO*.  SOMF  OF  THE  OTHf^PS  MAY  BE  ADDED  IF  REQUESTED. 

RFFERENCEJ  BMD  biomedical  COMPUTER  PROGRAMS,  W.  J.  DIXON,  EDITOR, 
UNIVERSITY  OF  CALIFORNIA  PRESS,  BERKELEY.,  1973. 

BMOOIO  SIMPLE  DATA  DESCRIPTION 

BMD02D  CORRELATION  WITH  TRANSGENERATION 

BMD03O  * CORRELATION  WITH  ITEM  DELETION 
BMDOAD  ALPHANUMERIC  FREQUENCY  COUNT 

BMOOEO  * GENERAL  PLOT  INCLUDING  HISTOGRAM 
BMCOED  DESCRIPTION  OF  STRATA 

BMC07O  DESCRIPTION  OF  STRATA  WITH  HISTOGRAMS 

BMD08O  CROSS-TABULATION  WITH  VARIABLE  STACKING 

BMDOOD  CROSS-TABULATION,  INCOMPLETE  DATA 

BMDIQD  DATA  PATTERNS  FOR  DICHOTOMIES 

BMPllO  DATA  PATTERNS  FOR  POLYCHOTOMIES 

BMD120  ASYMMETRIC  CORRELATION  WITH  MISSING  DATA 
BMDISD  T PROGRAM 

BMDOIM  PRINCIPAL  COMPONENT  ANALYSIS 

BMr02M  REGRESSION  ON  PRINCIPAL  COMPONENTS 

9Mr03M  FACTOR  ANALYSIS 

BMCn4M  DISCRIMINANT  ANALYSTS  FOR  TWO  GROUPS 

BMCOBM  * DISCRIMINANT  ANALYSIS  FOR  SEVERAL  GROUPS 

BMCOEM  CANONICAL  ANALYSIS 

BMP07M  STEPWISE  DISCRIMINANT  ANALYSIS 

BM008M  FACTOR  ANALYSIS 

BMCOOm  canonical  correlation  ANALYSIS 

BMOIOM  identification  OF  OUTLIERS 


BMOOIR  SIMPLE  LINEAR  REGRESSION 
BMO029  STEPWISE  REGRESSION 

BHC03R  • MULTIPLE  REGRESSION  WITH  CASE  COMBINATIONS 
BMOO*»R  • PFRTOOIC  REGRESSION  AND  HARMONIC  ANALYSIS 
BMOOSR  * POLYNOMIAL  REGRESSION 
BMCOER  asymptotic  REGRESSION 
BMPCTR  * NON-LINEAR  LEAST  SQUARES 


BMOIIS 

BMn02S 

BMr03S 

BMDOAS 

BMPOES 

BMDOES 

BMOOTS 

BMCnPS 

3MOOBS 

BMOIOS 

BMPllS 

BMD12S 

BMD13S 

PMPILS 

B*<oniT 

BMO02T 

BMP03T 

BMOO«iT 

BM005T 

BMPOIV 

BMDC2V 

BMr03V 

BMrO‘4V 

BM005V 

BMCOEV 

BMD07V 

BMOO0V 

BMPQQV 

BMPIOV 

BMCllV 

BMC12V 


LIFE  TABLE  ANO  SURVIVAL  RATE 
contingency  table  analysis 
BIOLOGICAL  ASSAYI  PPOBIT  ANALYSIS 
GUTTMAN  SCALE  PREPROCESSOR 
GUTTMAN  SCALE  # 1 

GUTTMAN  SCALE  • 2,  PART  1 

GUTTMAN  SCALE  # 2,  PART  2 

GUTTMAN  SCALE  # 2,  PART  3 

TRANSGENFRATION 

TRANSPOSITION  OF  LARGE  MATRICES 
LIFE  TABLE  ANO  SURVIVAL  RATE  (NO.  2) 

OPEN-FNOED  TRAnSGENERAT ION 
MULTIPASS  TRANSGENERATION 
GENERALIZEO  SORTING  ROUTINE 

AMPLITUDE  ANO  PHASE  ANALYSIS 
AUTOCOVARIANCE  AND  POWER  SPECTRAL  ANALYSIS 
TIME  SERIES  SPECTRUM  ESTIMATION 
MULTIPLE  TIME  SERIES  SPECTRAL  ANALYSIS 
TIMF-LOCKEO  AVERAGING 

ANALYSIS  OF  VARIANCE  FOR  ONE-WAY  DESIGN 

ANALYSIS  OF  VARIANCE  FOR  FACTORIAL  DESIGN 

ANALYSIS  OF  COVARIANCE  FOP  FACTORIAL  DESIGN 

ANALYSIS  OF  COVARIANCE  WITH  MULTIPLE  COVARIATES 

GENERAL  LINEAR  HYPOTHESIS 

GENERAL  LINEAR  HYPOTHESIS  WITH  CONTRASTS 

MULTIPLE  RANGE  TESTS 

ANALYSIS  OF  VARIANCE 

ANALYSIS  OF  covariance 

GENERAL  LINEAR  HYPOTHESIS  (NO.  2) 

MULTIVARIATE  GENERAL  LINEAR  HYPOTHESIS 
MULTIVARIATE  ANALYSIS  OF  VARIANCE  AND  COVARIANCE 
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PACE  2-3 

BIMEOP 

THE 

FOLLOWING  IS 

A LIST 

OF  THE 

UCLA  BIOMEDICAL  STATISTICAL 

PROGRAMS 

(P-SERIES)  . 

THOSE 

WITH  AN 

ASTERISK 

(♦)  ARE  AVAILABLE  IN 

library 

•bimeop*.  some 

OF  THE 

OTHERS  MAY 

BE  ADDED 

IF  REQUESTED. 

REFERENCei  9M0P  BIOMEDICAL  COMPUTER  PROGRAMSf  H.  J.  DIXON,  EDITOR, 
UNIVERSITY  OF  CALIFORNIA  PRESS,  BERKELEY,  1975. 

9M0P10  SIMPLE  DATA  DESCRIPTION 

9H0P2n  FREOUENCY  COUNT  ROUTINE 

9MCP30  T TEST  AND  T-SQUAREO  ROUTINE 

9M0PA0  ALPHANUMERIC  FREOUENCY  COUNT  ROUTINr. 

BNCP50  UNIVARIATE  PLOTTING 

9MCP6D  BIVARIATE  PLOTTING 

BM0F70  DESCRIPTION  OF  STRATA  WITH  HISTOGRAMS  AND  ANALYSIS  OF 
VARIANCE 

BMPP80  MISSING  VALUE  CORRELATION 

BM0P90  MULTIDIMENSIONAL  DATA  DESCRIPTION 

BMOPIF  TWO-WAY  CONTINGENCY  TABLES 

BMDPIM  CLUSTER  ANALYSIS  ON  VARIABLES 

BMCPBM  cluster  analysis  on  CASES 

BMCF3M  BLOCK  CLUSTERING 

BMOPAM  FACTOR  ANALYSIS 

BMDPFM  CANONICAL  CORRELATION  ANALYSIS 

BMOP7M  STEPWISE  DISCRIMINANT  ANALYSIS 

BMOPIR  MULTIPLE  LINEAR  REGRESSION 

BMOP2R  STEPWISE  REGRESSION 

8MDP3R  NONLINEAR  REGRESSION 

BMOPI.R  REGRESSION  ON  PRINCIPAL  COMPONENTS 

BMCP5R  polynomial  REGRESSION 

BMPP6R  PARTIAL  CORRELATION  AND  MULTIVARIATE  REGRESSION 

8M0P1S  MULTIPASS  TRANSFORMATION 

BNCP3S  NONPARAMETRIC  STATISTICS 

BMDPIV  ONE-WAY  ANALYSIS  OF  VARIANCE  AND  COVARIANCE 

BMOP?V  analysis  of  VARIANCE  AND  COVARIANCE,  INCLUDING  REPEATED 
MEASURES 
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***  MNSROC  *** 

THE  COMPUTER  CENTER  MAINTAINS  SOME  LOCALLY  WRITTEN  ANO/OR  SUPPORTEO 
SCIENTIEIC  PROGRAMS  IN  THE  PUBLIC  ACCESS  LIBRARY  CALLED  'MNSROC*. 
PROGRAMS  IN  THE  LIBRARY  HAY  BE  EXECUTED  IN  ONE  OF  THE  FOLLOWING  WAYSI 

A)  ATTACH, MNSROC. 

LIBRARY, MNSROC.  OR  LDSET , LIB=MNSROC. 

PROG,<PAPAMETERS>.  WHERE  PROG  IS  THE  DESIRED  PROGRAM 

B)  BEGIN, MNSROC,, PROG ,<PARAMETERS>. 

REFERENCE!  CCLIB/M.  BECAUSE  THERE  ONLY  TWO  ROUTINES  IN  MNSROC, 
ONLY  A COMPUTER  COPY  OF  THE  MANUAL  IS  AVAILABLE.  WHEN 
THERE  IS  A SUFFICIENT  NUMBER  OF  ROUTINES  IN  MNSROC, 
CCLIB/M  WILL  BE  PUBLISHED  FORMALLY.  ADDITIONS  TO  THE 
LIBRARY  ARE  WELCOME. 


LIBRARY  'MNSRDC*  CONTAINS  THE  FOLLOWING  PROGRAM! 

PIRG  POLYNOMIAI  REGRESSION  (IBM  SSP  SAMPLE  PROGRAM  MODIFIED) 

POLYMUL  ROOTS  OF  A POLYNOMIAL  WITH  COMPLEX  COEFFICIENTS  BY  MULLER'S 

METHOD 
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Aijr, 


SPSS 


statistical  package  for  the  social  sciences  (SPSS)  IS  AN  OPEN-ENDED 
ImTEGPATFO  SYSTFH  of  statistical  programs  EMBEDDED  IN  A SINGLE  CONTROL 
PPOGRAM.  THE  CDC  6000  VERSION  HAS  OBTAINED  FROM  NORTHHESTERN 
UNTvcoSITY  AND  IS  MAINTAINED  BY  ONE  OF  OUR  CUSTOMERS  (THE  CONSTRUCTION 
FNGINPFRING  RFSFARCH  LABORATORY  (CERL),  COMPUTER  SERVICES  BRANCH). 
SPSS  IS  A PATCH  system  WRITTEN  MOSTLY  IN  FORTRAN.  THIS  PACKAGE 
(VERSION  6)  IS  MORE  VERSATILE  THAN  THE  BIMED  ROUTINES  (PAGE  2-1),  SINCE 
MBNV  DIFFEREN'^  STATISTICS  CAN  BE  PERFORMED  ON  THE  SAME  DATA  IN  ONE  RUN. 

RFFERENCFSt  "SPSS,  SECOND  EDITION",  NIE,  HULL,  JENKINS, 
STEIN3RFNNER  AND  BENT,  MCGRAW-HILL,  1975. 

"SPSS  PRIMER",  KLECKA,  NIE  AND  HULL,  MCGRAW-HILL,  1975. 

•SPSS»  CONTAINS  THE  FOLLOWING  OATA-CARD-CALL ABLE  PROCEDURES! 


AGGREGATE 

ANCVA 

BREAKDOWN 

CANCCRR 

CONOESCRIPTIVE 


DESCRIPTIVE  GROUP  STATISTICS  FOR  SPECIFIED  VARIABLES 
WRITTEN  TO  RAW  OUTPUT  FILE 

ONE-  TO  FIVE-HAY  ANALYSIS  OF  VARIANCE  AND  COVARIANCE 
FOR  FACTORIAL  DESIGNS 

DESCRIPTIVE  STATISTICS  ON  SUBGROUPS 

CANONICAL  CORRELATION  ANALYSIS  AND  TESTS  OF  STATISTICAL 
SIGNIFICANCE 

DESCRIPTIVE  STATISTICS  FOR  CONTINUOUS  (UNGROUPED) 
VARIABLES 


CPOSSTARS  2-WAY  TO  N-HAY  JOINT  FREQUENCY  DISTRIBUTION, 

CONTINGENCY  TABLES  AND  RELATED  MEASURES  OF  ASSOCIATION 

discriminant  MULTIPLE  DISCRIMINANT  ANALYSIS  IN  STEPWISE  OR  DIRECT 
MODE 


FACTCR 

FRFCUENCIES 

GUTTHAN  SCALE 

GTSLS 

JFBCTOR 

MANCVA 


FACTOP  ANALYSIS  BY  ONE  OF  FIVE  DIFFERENT  METHODS 

ONF-WAY  FREOUENCY  DISTRIBUTIONS  WITH  DESCRIPTIVE 
STATISTICS 

UP  TO  50  SEPARATE  GUTTMAN  SCALES  BY  VARIANT  OF  GOOD 
ENOUGH  TECHNIQUE 

GENERALIZED  AND  T-STAGE  LEAST  SQUARES  ESTIMATES  OF  THE 
PARAMETERS  OF  A SYSTEM  OF  SIMULTANEOUS  STOCHASTIC 
EQUATIONS 

JORFSKOG  FACTOR  ANALYSIS  FOR  GENERALIZED  LEAST  SQUARES, 
MAXIMUM  LIKELIHOOD,  AND  UNWEIGHTED  LEAST  SQUARES 

MULTIVARIATE  ANALYSIS  OF  VARIANCE  AND  COVARIANCE  WITH 
UNEQUAL  CELL  FREQUENCIES 
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NONLTNEAO 


NONLINEAR  REGRESSION  BY  MINIMIZING  SUMS  OF  SQUARES 


NONPAR  OORP 


NPAP  TESTS 


ONEWAY 


SPEARMAN  AND/OR  KENOALL  RANK-ORDER  CORRELATION 
COEFFICIENTS  AND  LEVEL  OF  SIGNIFICANCE 

13  NONPARAMETPIC  STATISTICAL  TESTS 

ONF-MAY  ANALYSIS  OF  VARIANCE  WITH  RANGE  TESTS 


PARTIAL  CORR 


PEARSON  DORR 


RELIABILITY 


scatteogram 


UP  TO  25  SETS  OF  PARTIAL  CORRELATIONS  OF  ANY  ORDER  OR 
COMBINATION  - LEAST  SQUARES  REGRESSION  IN  MULTIPLE  OR 
STEPWISE  MODE 

PEARSON  PRODUCT-MOMENT  (ZERO-LEVEL)  CORRELATION 
COEFFICIENTS  AND  LEVEL  OF  SIGNIFICANCE 

COEFFICIENTS  OF  RELIABILITY  AND  OTHER  SUMMARY 
STATISTICS  FOR  EVALUATING  MULTIPLE  ITEM  SCALES 

SCATTER  DIAGRAM  OF  DATA  POINTS  AND  SIMPLE  REGRESSION 


SUMMARY  TABLES 


TABLES  (PERCENTAGES  AND  OPTIONAL  CELL  COUNTS)  WHICH 
SUMMARIZE  RELATIONSHIPS  BETWEEN  INDEPENDENT  VARIABLE 
AND  A NUMBER  OF  DICHOTOMOUS  DEPENDENT  VARIABLES 


TFTRACHORIC 


TETRACHORIC  CORRELATION 
DICHOTOMOUS  VARIABLES 


COEFFICIENTS  BETWEEN 


t-test 


STUDENT'S  T AND  PROBABILITY  LEVELS  TESTS  ON  SAMPLE 
MEANS 
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***  UTILITY 

THE  COMPUTED  CENTER  MAINTAINS  SOME  LOCALLY  WRITTEN  ANO/OR 
SUPPORTED  UTILITIES  IN  THE  PUBLIC  ACCESS  LIBRARY  CALLED  ‘UTILITY*. 
PROGRAMS  IN  THIS  LIBRARY  MAY  BE  EXECUTED  IN  ONE  OF  THE  FOLLOWING  WAYSl 

A)  ATTACH, UTILITY. 

LIBRARY, UTILITY.  OR  LOSET,LIB=UTILITY. 
PROG,<PARAMETERS>.  WHERE  PROG  IS  THE  DESIRED  PROGRAM 

B)  BEGIN,UTTLITY,,PROG,<PARAMETERS>. 

PFFERFNCESI  ALL  OF  THESE  PROGRAMS  ARE  DOCUMENTED  IN  CCLIB/U,  WHICH 
MAY  BE  OBTAINED  FROM  USER  SERVICES. 

MACHINE-READABLE  DOCUMENTATION  MAY  BE  PRINTED  USING 
PROGRAM  ‘PROGDOC*  (SEE  PAGE  1-2). 


LIBRARY  'UTILITY*  CONTAINS  THE  FOLLOWING  PROGRAMSI 

AUnsCRT  PRINT  SORTED  AUDIT 

BANNER  PRINT  A BANNER  (PAGE) 

BAN^ER3  PRINT  T BANNERS  ON  ONE  PAGE 

8IN0EX  GIVE  LIST  AND  SORTED  LIST  OF  OUTPUT  OF  EDITLIB  *LISTLIB*  AND 

'CONTENT*  DIRECTIVES 

CAPOS  REPRODUCE  A BCD  DECK  WITH  MODIFICATONS  (FIELDS  MAY  BE 

MOVED,  DELETED,  INTERCHANGED,  GANG  PUNCHED  AND/OR  SEQUENCED) 

CAP0S2  REPRODUCE  A BCD  DECK  WITH  MODIFICATIONS  (FIELDS  MAY  BE 

COPIED,  MOVED,  DELETED,  INTERCHANGED,  GANG  PUNCHED  AND/OR 
SEQUENCED) 

CCRM  EXTRACT  ALL  PAGES  FROM  COMPUTER  CENTER  REFERENCE  MANUAL  WHICH 

WERE  MODIFIED  AFTER  USER-SPECIFIED  DATE 

COPYFXT  COPY  UNIT  RECORDS  (ZERO  BYTE  TERMINATED)  EXTRACTING  SPECIFIED 
COLUMNS  and  optionally  MOVING  THEN  AND  OPTIONALLY  ADO  EDITOR 
SEQUENCING 

COPYLTB  FROM  AN  EDITLIB  LISTLIB  LISTING,  CREATE  SORTED  (OR  UNSORTEO) 
DIRECTIVES  TO  COPY  AN  EDITLIB  USER  LIBRARY 

COPYRE  COPY  AMO  REARRANGE  FILE  OF  ZERO  BYTE  TERMINATED  RECORDS  (150 
CHARACTERS  MAXIMUM  PER  RECORD) 

COPYSEL  COPY  AND  REARRANGE  FILE  OF  ZERO  BYTE  TERMINATED  RECORDS  (150 
CHARACTERS  MAXIMUM  PER  RECORD?  FILE  PROCESSED  DIRECTLY) 


CV29 


CONVERT  TO  029  PUNCH  CODE 
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DECK 

nECKLST 

OFKSCPT 

OFOBTTt* 

TMPFTL 

ooc 

'JOCIT 

DOPU^*NT 

EYFCAPO 

FORMATR 


GETOSJ 

HFXOHP 

JOPTTMP 

LINFP 

LTNEPL 

LISTPTN 

LT5TCMP 

LISTEOT 

LIST? 


LIST  UPDATE  •SOURCE*  FILE  OFCK/COMOECK  NAMES,  SEQUENCE  NUMBER 
AND  NUMBER  OF  CAROS 

LIST  UPDATE  •SOURCE*  FILE  OECK/COMOECK  NAMES,  SEQUENCE 
NUMBER,  NUMBER  OF  CAROS,  NUMBER  OF  LINES  AND  PAGES  (IF  COLUMN 
1 CARRIAGE  CONTROL  IS  USED)  (LIST  CONTENTS  OF  4 
DOCUMENTATION  FILEJ 

SORT  lOENT  and  DECK  LISTINGS  FROM  UPDATE  OUTPUT  FILE 
PUT  OATF/TIME  IN  OAYFILE 

DUMP  FIRST  N WORDS  OF  EACH  LOGICAL  RECORD  IN  M FILES 
PREPARE  (SUB) PROGRAM  AND  CATALOGUED  PROCEDURE  DOCUMENTATION 
ADO  paging  to  a DOCUMENT 
MAINTAIN  A FILE  OF  DOCUMENTS 

EXTRACT  EXECUTE  CARO  PARAMETER/SUBPROGRAM  US AGE/PROCEOURE 
USAGE  INFORMATION  FROM  DOCUMENTATION  FILES  (WHICH  WERE 
PREPARED  IN  THE  FORMAT  GENERATED  BY  PROGRAM  *000  •) 

THIS  IS  A TEXT  FORMATTER.  IT  IS  DESIGNED  TO  BE  OF  ASSISTANCE 
TO  THE  PERSON  MHO  NEEDS  TO  MANIPULATE  TEXT  FILES  WHICH  ARE 
NOT  INHERENTLY  LINE  ORIENTED.  IT  HILL  ACCEPT  FREE-FORM  INPUT 
AND  GENERATE  FORMATTED  OUTPUT  UTILIZING  ARBITRARILY  SIZED 
RECORDS.  THE  INPUT  CONSISTS  OF  TEXT  AND  OPTIONAL  OIRECTIYES 
WHICH  CONTROL  SUCH  FUNCTIONS  AS  PARAGRAPH  INDENTING  AND  LINE 
SPACING. 

EXTRACT  ONE  OBJECT  MODULE  FROM  A SEQUENTIAL  OBJECT  FILE  OR  AN 
EOITLH  USER  LIBRARY 

DUMP  q-TRBCK  TAPE  IN  HEXADECIMAL  FORMAT 

PUT  JOB  CP  EXECUTION  TIME  TO  THIS  POINT  INTO  OAYFILE 

COUNT  LINES  AND  PAGES  OF  A FILE  HAVING  FIRST  CHARACTER 
CARRIAGE  CONTROL 

LIST  A DOCUMENT  (CARRIAGE  CONTROL  IN  COLUMN  1,  ZERO  BYTE 
TERMINATED  RECORDS)  WITH  RECORD  COUNT  AND  COUNT  OF  LINES  ON 
EACH  PAGE  (LIST  THRU  FND-OF-INFORMATION) 

LIST  RELOCATABLE  BINARY  MODULES  IN  ONE  OR  MORE  FILES 

LIST  AN  UPDATE  COMPILE  PILE,  EACH  DECK  BEGINNING  ON  A NEW 
PAGE  WITH  A banner  PAGE  PRECEDING  IT 

LIST  A FILE  INSERTING  *EOR,  ’EOF,  *£01  WHERE  APPROPRIATE 

LIST  ZERO  BYTE  TERMINATED  RECORDS  (UP  TO  110  CHARACTERS  PER 
RECORD)  WITH  RECORD  NUMBER  AND  RECORD  LENGTHS 
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LISTl 

LIST? 

LIST3 

LI«:T«, 

MAKVCnO 

MPSCH 

MTOCC 

PAGEPOT 

PFOOC 

PPOGPOC 

PPCHNT 

PRUCPP 
PT  T« 

olIPPOSE 

PEPECK 

SOPTUO 

TAPCMO 

TAPLIST 


i 

LIST  (CENTERED)  ONE  COPY  OF  CARDS  (UP  TO  90  CHARACTERS) 

HAVING  CARRIAGE  CONTROL  IN  COLUMN  1.  OPTIONALLY  PRINT  CARO, 

PAGE  AND  LINE  COUNTS  AND  LINE  LENGTHS. 

SINGLF/00U8LE  SPACE  LISTING,  6 OR  3 LINES  PER  INCH,  WITH 
OPTIONAL  SKIP  OVER  PERFORATION  AT  BOTTOM  OF  PAGE  (FIRST  120 
CHARACTERS) 

LIST  FIOST  (UP  TO  SO-CHARACTER , ZERO  BYTE  TERMINATED)  RECORD 
IN  EACH  LOGICAL  RECORD  THROUGH  EOI 

LIST  UNIT  RECORDS,  THRU  EOI,  WHICH  HAVE  *1*  IN  COLUMN  1 

EXTRACT  (PRINT)  TWO  OP  MOPE  DOCUMENTS  FROM  A DOCUMENTATION 
FILE 

CONVERT  PRINTED  OUTPUT  DATA  INTO  A COM  FORMATTED  TAPE  TO 
PRODUCE  MICROFICHE  ON  THE  DATAGRAPHIX  4530  SYSTEM 

CREATE  DOCUMENTATION  TO  DESCRIBE  THE  CONTENTS  OF  A MAGNETIC 

tape 

PRINT  SFLFCTFO  PAGE(S)  FROM  A DOCUMENT 
CREATE  PERMANENT  FILE  DOCUMENTATION 

EXTRACT  (PRINT)  ONE  OR  ALL  OOCUMENT(S)  FROM  A DOCUMENTATION 
FILE 

MAINTAIN  AN  ALPHABETICAL,  SEQUENTIAL  PROCEDURE  FILE,  EACH 
PROCEDURE  BEING  ONE  SCOPE  LOGICAL  RECORD 

octal  and  character  dump  of  DISK  FILE  BY  RELATIVE  PRU  NUMBER 

PRINT  CPA,  CPB,  CPA+CPB,  10  AND  PP  TIMES  SINCE  START  OF  JOB 
OR  INTERCOM  SESSION 

EXTRACT  PURPOSE  INFORMATION  FROM  DOCUMENTATION  FILES  (WHICH 
WERE  PREPARED  IN  THF  FORMAT  GENERATED  BY  PROGRAM  •DOC*) 

CHANGE  AN  UPDATE  COMPILE  FILE  BACK  INTO  A SOURCE  FILE 

GENERATE  UPDATE  DIRECTIVES  TO  SORT  OLOPL 

DUMP  SELECTED  PORTIONS  OF  A 7-TRACK  MAGNETIC  TAPE  WRITTEN  IN 
AN  UNKNOWN  DENSITY  ANDVOR  MODE.  IT  IS  CONTROLLED  BY  A SERIES 
OF  FREE-FIELD  CONTROL  CAROS  CONTAINING  ORDERS  FOR  THE 
DUMPING,  SKIPPING  OR  BACKSPACING  OF  RECORDS  OR  FILES. 

PREPARE  TWO  LISTS  FROM  MA GTAPEOOCUMENT AT  ION  FILE) 

1)  TAPE  NUMBER,  LABEL,  DENSITY,  REMARKS  AND  DESCRIPTION 
FOR  EACH  TAPE  DOCUMENTED  IN  FILE 

2)  LIST  OF  TAPE  NUMBERS  AND  LABELS 
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AUr: 

UNCCCIT 

WHATLIP 

WHITHME 

MHTCHOP 


19TT 

REMOVE  THE  PAGING  WHICH  HAS  AOOEO  TO  A DOCUMENT  BY  PROGRAM 
*OOCIT» 

LIST  LIBRARIES  SPECIFIED  ON  LAST  LIBRARY  CARO 

TELL  TELETYPE  USER  WHICH  MAINFRAME  HE  IS  USING 

TELL  TELETYPE  USER  WHICH  OPERATING  SYSTEM  HE  IS  USING 


1 
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***  PROGRAHS  NOT  IN  LIBRARIES 

SEVERAL  PROGRAMS  WHICH  ARE  NOT  IN  LIBRARIES  ARE  LISTED  BELOW.  <SEE 
THEIR  INDIVIDUAL  DOCUMENTS  FOR  ATTACH  AND  EXECUTE  INFORMATION.) 

INDIVIDUAL  documents  MAY  BE  PRINTED  BYI 

BEGIN, UTILITY,, PROGDOC, OTHER, ,<PROG>, OUTPUT. 

where  <PR0G>  IS  THE  NAMF  OF  THE  PROGRAM  WHOSE  DOCUMENTATION  IS  DESIRED. 
THF  LENGTH  OF  EACH  DOCUMENT  IS  GIVEN  IN  PARENTHESES. 


BEGIN  HOW  TO  WRITE  AND  EXECUTE  A CATALOGUED  PROCEDURE  (29  PAGES) 

COPVBFR  • RECREATE  A COC  •RANDOM*  FILE  FROM  DATA  COPIED  EARLIER  TO  A 
SEQUENTIAL  FILE,  OR  COPY  A RANDOM  FILE.  IT  MAY  BE  USED  TO 
RECREATE  A PROPER  OLDPL  IF  COPYBF  MAS  USED  ERRONEOUSLY.  (2 
PAGFS) 

COPYF  * COPY  A FILE  TO  END-OF- I NFORMATI ON  (2  PAGES) 

COPYF  * COPY  BINARY  OR  COOED  FILES  (2  PAGES) 

COPYR  * COPY  BINARY  OR  COOED  RECORDS  (2  PAGES) 

COPVRM  * COPY  AND  CONVERT  RECORDS  ON  SEQUENTIAL  (SQ)  FILES  FROM  ONE 

RECORD  TYPE  AND  BLOCK  STRUCTURE  TO  ANOTHER  (2  PAGES) 

COPYS  A GENERAL  PURPOSE  UTILITY  FROM  NORTHWESTERN  UNIVERSITY  WHICH 

PROVIDES  A LARGE  VARIETY  OF  COPY  OPERATIONS  FOR  SEQUENTIAL  OR 
RANDOM  FILES  (3  PAGES) 

COPYSF  • COPY  FILES  OR  RECORDS  WITH  OPTIONAL  SHIFT  TO  RIGHT  (3  PAGES) 

nVT3E0  CONVERT  DOUBLE  PRECISION  S/360  FORTRAN  PROGRAMS  TO  SINGLE 
PRECISION  COC  FORTRAN  (1  PAGE) 

MNP  MINNESOTA  FORTRAN  (MNF)  IS  AN  ALTERNATIVE  COMPILER  WHICH 

COMPILES  FASTER  THAN  FTN  AND  HAS  MORE  DIAGNOSTICS  AND  SIMPLER 
DEBUG  FACILITIES  (8  PAGES  AT  8 LINES  PER  INCH) 

NETEO  AN  ELEMENTARY  TEXT  EDITOR  HAVING  SOME  FEATURES  NOT  AVAILABLE 

IN  THE  INTERCOM  EDITOR  (20  PAGES) 

RATFCR  PRE-COMPILER  TO  CONVERT  RATIONAL  FORTRAN  TEXT  INTO  COC  FTN 
TEXT.  RATIONAL  FORTRAN  IS  A PROGRAMMING  LANGUAGE  WHICH  HAS 
THE  STRUCTURE  FORMING  STATEMENTS  THAT  ALLOW  'TOP  DOWN*  AND 
•GO  TO-LESS*  programming.  (12  PAGES) 

RNF  TEXT  formatting  PROGRAM  PROVIDING  ANY  OR  ALL  OFI  PAGINATION, 

LINE  FILLING,  RIGHT  MARGIN  JUSTIFICATION,  CHAPTERING, 
SECTIONING,  NUMBERED  LISTS  AND  SUBLISTS,  MACRO  FACILITY. 
(PORTIONS  OF  THIS  MANUAL  HERE  PREPARED  USING  RNF)  (47  PAGES) 


* 


CCRM  has  sufficient  information  to  execute  these  PROGRAMS. 
DOCUMENTS  CONTAIN  ADDITIONAL  PARAMETERS  AND  OTHER  INFORMATION 
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*****  SUBPPOGPAtiS  ***** 

THE  COMPUTER  CENTER  MAINTAINS  SEVERAL  LIBRARIES  OF  SUBPROGRAMS  IN 
RELOCATABLE  OBJECT  FORM.  THIS  CHAPTER  DESCRIBES  THE  FOLLOWING 

LIBRARIES  AND  LISTS  THE  CONTENTS  OF  EACH  WITH  DESCRIPTIVE  TITLES 
(RFFFRFNCFS  APE  GIVEN  FOR  THE  WRITE-UPS) I 

ARLNALG  - AEROSPACE  RESEARCH  LABORATORIES  LINEAR  ALGEBRA  LIBRARY 
EOSTAT  - FDSTAT-P  AND  EDSTAT-V  ROUTINES  FOR  STATISTICAL  ANALYSIS 
OF  BEHAVIORIAL  SCIENCE  DATA 
EISPACK  - SOLVE  EIGENVALUE  AND  EIGENVECTOR  PROBLEMS 
FUNPACK  - SPECIAL  FUNCTIONAL  SUBROUTINE  PACKAGE  FROM  ARGONNE 

NATIONAL  LABORATORY 

IMBL  - INTERNATIONAL  MATHEMATICAL  AND  STATISTICAL  LIBRARIES 
PACKAGE 

MSL  - COC  MATH  SCIENCE  LIBRARY 

NBRCC  - OTNSROC  WRITTEN  AND/OR  SUPPORTED  SCIENTIFIC  AND  UTILITY 

SUBPOUTTNES 

THESE  ROUTINES  ARE  USED  PRIMARILY  WITH  FTN|  MNF  OR  RATFOR  PROGRAMS  AND 
MOST  ARE  COOED  IN  FTN. 

TO  ACCESS  ANY  LIBRARY! 

ATTACH, <LI9>. 

L0SET,LI9=<LI8>.  OR  LIBRARY, <LIB>. 

LGO.  OR  OTHER  LOAD  AND  EXECUTE  CARD(S) 

FOR  example, 

JOBNAME. 

CHARGE, ... . 

FTN. 

ATTACH, NSRDC. 

LOSET,LIB=NSROC. 

LGO. 

» 7/8/9  EOR 

PROGRAM  TEST  (INPUT=128,  OUTPUT=128) 

• • • 

CALL  ANOVAl  (...) 

• • • 

END 

* 7/8/9  EOR 

(DATA  CAROS) 

••  6/7/8/9  EOF 

INDIVIDUAL  MACHINE-READABLE  DOCUMENTS,  WHEN  AVAILABLE,  MAY  BE 
PPINTEP  (SEE  PAGE  1-2). 


- - - ^ ^ 
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APLNALG 

the  aerospace  research  laboratories  (ARL)  linear  algebra  library 

IS  A COLLPCTTON  OE  34  SUBROUTINES  FOR  SOLUTIONS  TO  LINEAR  SYSTEMS  AND 
DETERMINATION  OF  EIGENVALUES  AND  EIGENVECTORS  OF  REAL  SYMMETRIC 
MATRICES.  SOME  OE  THESE  ROUTINES  ARE  SPECIEICALLY  OPTIMIZED  FOR  THE 

coc  Eoaa  series  computers. 

rfEPPPnCESI  the  ARL  LINEAR  ALGEBRA  LIBRARY  HANDBOOK,  NIKOLAI  AND 
TSAO,  AEROSPACE  RESEARCH  LABORATORIES,  DAYTON,  OHIO, 
JULY  1974,  ARL  TR  74-0106. 

MACHINE-READABLE  DOCUMENTATION  MAY  BE  PRINTED  USING 


PROCEDURE 

•DOCTAPE*  (SEE 

PAGE  1-2) 

• 

PnUTINES  IN  library  'ARLNALG*  INCLUDE 

t 

8AC1 

EIGENVECTORS  OE 

tripiagonal  form 

A 

SYMMETRIC 

MATRIX 

FROM 

THOSE 

OF 

ITS 

BAC? 

eigenvectors  OE 

TRiniAGONAL  FORM 

A 

SYMMETRIC 

MATRIX 

FROM 

THOSE 

OF 

ITS 

BISFC 

EIGENVALUES  OF 
BISECTION  METHOD 

A 

SYMMETRIC 

TRIOIAGONAL 

MATRIX 

BY 

THE 

FIP 

FAST  INNER  PRODUCT 

EVALUATION  OPTIMIZED 

FOR 

THE  COC 

6000 

IMPRl  ITERATIVE  IMPROVEMENT  TO  MACHINE  ACCURACY  OF  THE  SOLUTION  X 

OF  AX  = B obtained  USING  SUBROUTINE  LEQSl 

IMPP?  ITERATIVE  IMPROVEMENT  TO  MACHINE  ACCURACY  OF  THE  SOLUTION  X 

OR  AX  = B obtained  USING  SUBROUTINE  LE0S2 

IMCLl  EIGENVALUES  AND  EIGENVECTORS  OF  A REAL  SYMMETRIC  MATRIX 


INIT 

EIGENVECTORS  OF  A SYMMETRIC  TRIOIAGONAL  MATRIX 
ITERATION 

BY  INVERSE 

LEOSl 

SOLUTION  OF  A LINEAR  SYSTEM  GIVEN  A TRIANGULAR 

OF  THE  coefficient  MATRIX  PRODUCED  BY  LUl 

FACTORIZATION 

LECS2 

SOLUTION  OF  A LINEAR  SYSTEM  GIVEN  A TRIANGULAR 

OF  THE  COEFFICIENT  MATRIX  PRODUCED  BY  LU2 

FACTORIZATION 

LF0S3 

SOLUTION  OF  A LINEAR  SYSTEM  GIVEN  A TRIANGULAR 

OF  THE  COEFFICIENT  MATRIX  PRODUCED  BY  LU3 

FACTORIZATION 

LECS4 

SOLUTION  OF  A LINEAR  SYSTEM  GIVEN  A TRIANGULAR 

OF  THE  COEFFICIENT  MATRIX  PRODUCED  BY  LU4 

FACTORIZATION 

LFOSE 

SOLUTION  OF  A LINEAR  SYSTEM  GIVEN  A TRIANGULAR 

OR  THE  COEFFICIENT  MftTRIX  PROOUCFD  BY  LU5 

FACTORIZATION 

LFCSE 

SOLUTION  OF  A LINEAR  SYSTEM  GIVEN  A TRIANGULAR 

OF  the  COEFFICIENT  MftTRIX  PROOUCFO  BY  LU6 

FACTORIZATION 
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LUl  LU  FACTORIZATION  OF  A RFAL  SQUARE  MATRIX 

LU?  LU  FACTORIZATION  OF  A REAL  SQUARE  MATRIX  BY  THE  CROUT  METHOD 

WITH  ACCUMULATING  INNER  PRODUCTS 

LU3  LU  FACTORIZATION  OF  A REAL  SQUARE  MATRIX 

lUA  LU  FACTORIZATION  OF  A REAL  BAND  MATRIX  A TOGETHER  WITH  THE 

NUMBER  OF  POSITIVE  EIGENVALUES  IF  A IS  SYMMETRIC 

LUF  CHOLFSKY  FACTORIZATION  OF  A POSITIVE  DEFINITE  REAL  SYMMETRIC 

MATRIX 

LUf  CHOLESKY  FACTORIZATION  OF  A POSITIVE  DEFINITE  REAL  SYMMETRIC 

BANH  MATRIX 

ORI*<P  ITERATIVE  IMPROVEMENT  OF  THE  SOLUTION  X OF  AX  = B OBTAINED 

USING  SUBROUTINE  ORSOl 

ORSOL  LEAST  SQUARES  SOLUTION  OF  A LINEAR  SYSTEM  GIVEN  AN 

ORTHOGONAL-TRIANGULAR  FACTORIZATION  OF  THE  COEFFICIENT  MATRIX 
poQpiif'Eo  BY  SUBROUTINE  ORTHO 

ORTHO  ORT  ONAL  TRANSFORMATION  OF  A GIVEN  GENERAL  M BY  N MATRIX  A 

TO  UPPER  TRIANGULAR  FORM 

ORTHO?  ORTHOGONAL  TRANSFORMATION  OF  A GENERAL  M BY  N MATRIX  A TO 

UPPER  triangular  FORM  AND  THE  SOLUTION  OF  THE  ASSOCIATED 
LINEAR  LEAST  SQUARES  PROBLEM 

QZABX  solution  of  the  generalized  matrix  eigenvalue  PROBLEM  USING 

THE  OZ  ALGORITHM 

REPAkA  recovery  of  EIGENVECTORS  OF  GENERALIZED  SYMMETRIC  EIGENVALUE 
PROBLEM  FROM  THOSE  OF  STANDARD  FORM  PRODUCED  BY  REDUCl 

REPUri  REDUCTION  OF  THE  GENERALIZED  SYMMETRIC  EIGENVALUE  PROBLEM  TO 
STANDARD  FORM 


RITZIT 

RNCLl 

svr 

TRIl 

TRI? 

TRT3 

TPIA 


ITERATIVE  COMPUTATION  OF  EIGENVALUES  LARGEST  IN  MAGNITUDE  AND 
CORRESPONOING  EIGENVECTORS  OF  A REAL  SYMMETRIC  MATRIX 

eigenvalues  of  a PEAL  SYMMETRIC  TRIDIAGONAL  MATRIX 

SINGULAR  VALUE  DECOMPOSITION  OF  A REAL  RECTANGULAR  MATRIX 

fast  householder  TRIDIAGONAL  FORM  OF  A REAL  SYMMETRIC  MATRIX 

compact  householder  TRIDIAGONAL  FORM  OF  A REAL  SYMMETRIC 
MATRIX 

fast  householder  TRIDIAGONAL  FORM  OF  A REAL  SYMMETRIC  MATRIX 
FOR  THE  QL  ALGORITHM 

HOUSEHOLDER  TRIDIAGONAL  FORM  OF  A REAL  SYMMETRIC  MATRIX  FOR 
THE  OL  ALGORITHM 
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EOSTAT  (PROPRIETARY) 

LIBRARY  EOSTAT  CONTAINS  ROTH  THE  EOSTAT-P  AND  EOSTAT-V  ROUTINES  FOR 

STATISTICAL  ANALYSIS  OF  BEHAVIORAL  SCIENCE  DATA  WHICH  WERE  OBTAINED 

FPQM  DATA  SCIENCES  ASSOCIATES,  AUSTIN,  TEXAS. 

SUBROUTINES  IN  LIBRARY  'EOSTAT*  INCLUOEI 

AEVS  ROOTS  AND  VECTORS  OF  AN  ASYMMETRIC  MATRIX 

ANCVAR  GPOUPS-8Y-TRIALS  ANALYSIS  OF  VARIANCE  (WITH  A SINGLE  GROUP  OR 
A SINGLE  TRIAL,  RESULTS  ARE  EQUIVALENT  TO  T-TESTS) 

AVARB3  DOUBLE-  OR  TRIPLE-CLASSIFICATION  FACTORIAL  ANALYSIS  OF 
variance,  WITH  PROVISION  FOR  UNEQUAL  NUMBERS  OF  SCORES  PER 
CELL 

AVTPNO  analyses  OF  VARIANCE  (ONE  FOR  EACH  DEPENDENT  VARIABLE)  FOR 

REPEATED  MEASUREMENT  DESIGNS  HAVING  RANDOMIZED  OR  FACTORIAL 
CLASSIFICATION  OF  SUBJECT  GROUPS.  TREND  COMPONENTS  (LINEAR, 
QUADRATIC,  CUBIC  AND  QUARTIC)  ARE  ANALYZED.  EQUAL  NUMBER  OF 
SUBJECTS  PER  GROUP  IS  REQUIRED. 

Axes  MATRIX  MULTIPLICATION 

BETWEEN  analyses  OF  VARIANCE  (ONE  FOR  EACH  DEPENDENT  VARIABLE)  FOR 

MULTIPLE  CLASSIFICATION  FACTORIAL  DESIGNS  HAVING  1-6  LEVELS 
OF  CLASSIFICATION 

RETWITH  analyses  OF  VARIANCE  (ONE  FOR  EACH  DEPENDENT  VARIABLE)  FOR 
OFSIGNS  HAVING  BOTH  BETWEEN-SUB JECT  DIMENSIONS  AND  WITHIN- 
SUBJECT  DIMENSIONS.  BETWEEN  DIMENSIONS  MAY  BE  RANOOMIZEO 
GROUPS  OR  FACTORIALLY  CLASSIFIED  SUBJECT-GROUP  DIMENSIONS. 
WITHIN  DIMENSIONS  MAY  BE  REPEATED  MEASURES  (TEST-RETEST  OR 
TRIALS)  OF  1-4  DIMENSIONS.  BETWEEN-SUB JECT  CELL  FREQUENCIES 
NEED  NOT  BE  EQUAL. 

CANONA  MULTIPLE  CANONICAL  CORRELATION  ANALYSIS 

CHICHI  CHI-SQUARE  ANALYSIS  OF  FREQUENCY  DATA  IN  BIVARIATE  TABLES,  OR 
UNIVARIATE  TESTS  AGAINST  HYPOTHESIZED  EQUAL  OR  SPECIFIC 
DISTRIBUTIONS 

C0NTA9  BIVARIATE  FREQUENCY  TABLES  FOR  ALL  PAIRINGS  OF  A SERIES  OF 
ONE-CHARACTFR  ALPHAMERIC  VARIABLES,  WITH  PROVISION  FOR 
SELECTING  LESS  THAN  AIL  POSSIBLE  PAIRINGS 

CORREL  means,  standard  DEVIATIONS  AND  CORRELATIONS  (MISSING  DATA 
ALLOWED) 

CORS  MEANS,  SIGMAS  AND  INTERCORRELATIONS 

DTSTAT  PESCRIPTIVE  STATISTICS,  FREQUENCY  DISTRIBUTIONS,  AND  STANDARD 
SCORE  CONVERSIONS  FOR  A SERIES  OF  VARIABLES 


OSCRIM 


MULTIPLE  DISCRIMINANT  ANALYSIS, 
COMPARISONS  OF  GROUPS 


INCLUDING 


UNIVARIATE 
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AUG 

FACTOR 

FRFOCY 

HGPCUP 

ING 

TNVF 

LAGCOR 

MORS 

"CPS 

PPBF 

PRTS 

REGPAN 

REL  ate 

RTMS 

SCPF 

SPVS 

SUPS 

SUMF 

TOPS 

tfstat 

TSCALF 

TTFSTS 

VOPS 

WITHIN 


INTERCORRELATION,  PRlNCIPAL- 
ANO  FACTOR-'SCORF  COMPUTATI 
DATA  ANO  TRANSPOSED  (SU9JECT 


AXIS  analysis,  VARIMAX  ROTATION, 
ON,  WITH  PROVISIONS  FOR  MISSING 
PROFILE)  ANALYSIS 


FREQUENCY  COUNTS 


GENFRALIZFD  DISTANCE  ANALYSIS  TO  SUCCESSIVELY  CLUSTER 
SUBJECTS  OF  VARIABLES  (ALL  STAGES  OF  REDUCTION  FROM  N 
ONE-PERSON  GROUPS  TO  ONE  N-PERSON  GROUP  ARE  REPORTED) 


TRACING  SUBROUTINE  FOR  EDSTAT  DEBUGGING 


MATRIX  INVERSION 

AUTOCORRELATION  AND  CROSS-LAG  CORRELAT I ONS ? DETECT ING  CYCLIC 
FLUCTUATION  IN  A SERIES  OF  MEASURES  OF  ONE  OR  MORE  VARIABLES 

MISSING-DATA  INTERCORRFLATION 

PUNCH  OUTPUT  OF  AN  ARRAY 

CHANCE  PROBABILITY  OF  AN  F-RATIO 

PRINT  OUTPUT  OF  AN  ARRAY 

ITERATIVE  MULTIPLE  REGRESSION  ANALYSIS,  WITH  PROVISION  FOR 
MULTIPLE  EQUATIONS,  COMPARISON  OF  EQUATIONS  BY  F-TESTS,  ANO 
OUTPUT  OF  PREDICTED  SCORES  FOR  SUBJECTS 

COMPARISON  OF  FACTOR  STRUCTURES  THROUGH  REROTATION  TO 
MAXIMIZE  ITEM-VECTOP  CONTIGUITY 

PUNCH  OUTPUT  OF  A SYMMETRIC  MATRIX 

SCALAR  PRODUCT  OF  TWO  VECTORS 

ROOTS  and  vectors  OF  A SYMMETRIC  MATRIX 

PUNCH  OUTPUT  OF  A SCOPE  VFCTOR 

SUMS  AND  SUMS  OF  SQUARES  OF  A VECTOR 

TRANSPOSEO-OATA  INTERCORRFLATION 

SCORING  AND  I TEM- AN ALYS IS  OF  OATA  FROM  CHOICE-RESPONSE 
instruments,  pITHFR  right-wrong  or  time-sum  SCALES 

THRUSTONIAN  successive-intervals  SCALE  CONSTRUCTION 

multiple  groups  analyses  of  variance  ANO  SELECTED  GROUPS 
T-TESTS  (SCHEFFE  METHOD) 

VARIMAX  rotation  of  a factor  STRUCTURE 

analyses  of  variance  (ONE  FOP  EACH  DEPENDENT  VARIABLE)  FOR 
FACTORIAL  DESIGNS  IN  WHICH  CQUAL  NUMBER  OF  SUBJECTS  PER  GROUP 
APE  MATCHEO,  OR  FOR  DESIGNS  HAVING  FACTORIALLY  CLASSIFIED 
PCpcflTFO  MEASURES  UPON  ONE  GROUP  OF  SUBJECTS 


it. 
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TMF  FIGENSYSTEM  PACKAGE  FROM  ARGONNE  NATIONAL  LABORATORY  IS  A 

COLLECTION  OF  15  SUBROUTINES  TO  SOLVE  EIGENVECTOR  AND  EIGENVALUE 

PROOLPHS.  ROUTINES  IN  THIS  PACKAGE  ARE  OFTEN  SUPERIOR  IN  SPEED  AND 

ACCURACY  TO  SIMILAR  ROUTINES  IN  OTHER  PACKAGES. 

PFFFRENCESI  LECTURE  NOTES  IN  COMPUTER  SCIENCE,  VOLUME  6,  "MATRIX 
EIGFNSYSTEM  ROUTINES  - EISPACK  GUIDE",  SMITH,  ET  AL , 
SPRINGEP-VERLAG,  BERLI N-HEIOELBERG-NEW  YORK, 

MACHINF-READABLE  DOCUMENTATION  MAY  BE  PRINTED  USING 
PROCEDURE  ‘DOCTAPE’  (SEE  PAGE  1-21. 

ROUTINES  TN  LIBRARY  'EISPACK*  INCLUDEI 

BAKVEC  PACK  TRANSFORM  THE  EIGENVECTORS  OF  THAT  SYMMETRIC  TRICIAGONAL 
MATRIX  DETERMINEO  BY  FIGT 

BALANC  balance  A REAL  GENERAL  MATRIX 

BALBAK  back  TRANSFORM  THE  EIGENVECTORS  OF  THAT  REAL  MATRIX 

TRANSPORMFD  by  BALANC 

BAnOR  RPOUCE  a peal  SYMMETRIC  BAND  MATRIX  TO  A SYMMETRIC 

TRTDIAGONAL  ►'ATPIX  USING  AND  OPTIONALLY  ACCUMULATING 
ORTHOGONAL  TRANSFORMATIONS 

BANOV  determine  SOME  EIGENVECTORS  OF  A REAL  SYMMETRIC  BAND  MATRIX 

OR  SOLVE  BAND  EQUATIONS 

BISECT  determine  some  eigenvalues  OF  A SYMMETRIC  TRIOIAGONAL  MATRIX 

PDF  DETERMINE  SOME  EIGENVALUES  OF  A REAL  SYMMETRIC  BAND  MATRIX 

CBABK?  BACK  TRANSFORM  THE  EIGENVECTORS  OF  THAT  COMPLEX  MATRIX 

TRANSFORMED  BY  C8AL 

CBAL  BALANCE  A COMPLEX  GENERAL  MATRIX 

CG  DRIVER  SUBROUTINE  TO  DETERMINE  THE  EIGENVALUES  AND 

eigenvectors  of  a complex  general  matrix 

CH  DRIVER  SUBROUTINE  TO  DETERMINE  THE  EIGENVALUES  AND 

EIGENVECTORS  OF  A COMPLEX  HERMITIAN  MATRIX 

CINVTT  determine  THOSE  EIGENVECTORS  OF  A COMPLEX  UPPER  HESSENBERG 
MATRIX  CORRESPONDING  TO  SPECIFIED  EIGENVALUES 

COHBAK  BACK  TRANSFORM  THE  EIGENVECTORS  OF  THAT  UPPER  HESSENBERG 

MATRIX  DETERMINED  BY  COMHES 

COMHFS  REDUCE  A COMPLEX  GENERAL  MATRIX  TO  COMPLEX  UPPER  HESSENBERG 
FORM  USING  elementary  TRANSFORMATIONS 


COMLR 


determine  the  eigenvalues  OF  A COMPLEX  UPPER  HESSENBERG 
MATRIX 
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I 


cnKLP? 

COHOP 

COhGP? 

CORTE 

COPTH 

ELHBBK 

FLHHES 

ELTPAN 

FIG  I 

♦"IGIE 

HOP 

HOP? 

HTPIBK 

HTPIP3 

htptot 

HTPI03 

TMTCLV 

IHTGLl 

IMTOL? 


DETERMINE  THE  EIGENVALUES  AND  EIGENVECTORS  OF  A COMPLEX  UPPER 

hessenbfrg  matrix 


detephinf 

MATRIX 

THE 

EIGENVALUES 

OF 

A COMPLEX  UPPER 

HESSENBERG 

DETERMINE 

HESSENBERG 

THE  EIGENVALUES 
MATRIX 

AND 

EIGENVECTORS  OF 

A COMPLEX 

8AC<  TRANS^’ORM  THE  EIGENVECTORS  OF  THAT  UPPER  HESSENBERG 

MATRIX  DETERMINED  BY  CORTH 

REDUCE  A COMPLEX  GENERAL  MATRIX  TO  UPPER  HESSENBERG  FORM 
USING  UNITARY  TRANSFORMATIONS 

BACK  transform  THE  EIGENVECTORS  OF  THAT  UPPER  HESSENBERG 

MATPIX  determined  BY  ELMHES 

REDUCE  A REAL  GENERAL  MATRIX  TO  UPPER  HESSENBERG  FORM  USING 
ELEMENTARY  TRANSFORMATIONS 

ACCUMULATE  THE  TRANSFORMATIONS  IN  THE  REDUCTION  OF  A REAL 
general  matrix  by  ELMHES 

transform  a certain  real  NON-SYMMETRIC  TRIOIAGONAL  MATRIX  TO 
A SYMMETRIC  TRIOIAGONAL  MATRIX 

TRANSFORM  A CERTAIN  REAL  NON-SYMMETRIC  TRIOIAGONAL  MATRIX  TO 
A SYMMETRIC  TRIOIAGONAL  MATRIX  ACCUMULATING  THE  DIAGONAL 
TRANSFORMATIONS 

OFTFRMINE  THE  EIGENVALUES  OF  A REAL  UPPER  HESSENBERG  MATRIX 

DETERMINE  THE  EIGENVALUES  AND  EIGENVECTORS  OF  A REAL  UPPER 
HESSENBERG  MATRIX 

BACK  TRANSFORM  THE  EIGENVECTORS  OF  THAT  SYMMETRIC  TRIOIAGONAL 
MATPIX  OETERMINEO  BY  HTRIOI 

BACK  TRANSFORM  THE  EIGENVECTORS  OF  THAT  SYMMETRIC  TRIOIAGONAL 
MATRIX  OETERMINEO  BY  HTRID3 

REDUCE  A complex  HFRMETIAN  MATRIX  TO  A REAL  SYMMETRIC 
TRIOIAGONAL  MATRIX  USING  UNITARY  TRANSFORMATIONS 

REDUCE  A COMPLEX  HERMETIAN  MATRIX,  STORED  AS  A SINGLE  SQUARE 
ARRAY,  TO  A REAL  SYMMETRIC  TRIOIAGONAL  MATRIX  USING  UNITARY 
TPANSFORMATIONS 

determine  the  EIGENVALUES  OF  A SYHMETRIC  TRIOIAGONAL  MATRIX 

DETERMINE  THE  EIGENVALUES  OF  A SYMMETRIC  TRIOIAGONAL  MATRIX 

DETERMINE  THE  EIGENVALUES  AND  EIGENVECTORS  OF  A SYMMETRIC 
TRIOIAGONAL  MATRIX 


INVIT 


OETCPMINE  THOSE  EIGENVECTORS  OF  A REAL  UPPER  HESSENBERG 
MATRIX  COPRESPONDING  TO  SPECIFIED  EIGENVALUES 
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AUG 

MTNFTT 

ORTPAK 

ORTHFS 

ORTRAN 

OZHFS 

07IT 

07VAL 

OZVEC 

RATCP 

REPAK9 

REBAK 

PEOUC 

PE0UC2 

RG 

RGG 

RS 


1P77 


COMPUTE  THE  SINGLUAR  VALUE  DECOMPOSITION  OF  AN  ARBITRARY  REAL 
RECTANGULAR  MATRIX  AND  THE  SOLUTION  OF  A RELATED  LINEAR  LEAST 
SQUARES  PROBLEM 

BACK  TRANSFORM  THE  EIGENVECTORS  OF  THAT  UPPER  HESSENBERG 

MATRIX  OFTERMINEO  8Y  ORTHES 

REDUCE  A REAL  GENERAL  MATRIX  TO  UPPER  HESSENBERG  FORM  USING 
ORTHOGONAL  TRANSFORMATIONS 

ACCUMULATF  THE  TRANSFORMATIONS  IN  THE  REDUCTION  OF  A REAL 
GENERAL  MATRIX  BY  ORTHES 

SIMULTANEOUSLY  REDUCE  ONE  OF  A PAIR  OF  RFAL  GENERAL  MATRICES 
TO  UPPER  HESSENBERG  FORM  AND  THE  OTHER  TO  UPPER  TRIANGULAR 
FORM  USING  AND  OPTIONALLY  ACCUMULATING  ORTHOGONAL 

TRANSFORMATIONS 

REDUCE  ONE  OF  A PAIR  OF  REAL  MATRICES  FROM  UPPER  HESSENBERG 
TO  QUASI-UPPER  TRIANGULAR  FORM  WHILE  MAINTAINING  THE  UPPER 
TRIANGULAR  FORM  OF  THE  OTHER  USING  AND  OPTIONALLY 
ACCUMULATING  ORTHOGONAL  TRANSFORMATIONS 

EXTRACT  THE  GENERALIZED  EIGENVALUES  OF  A REAL  MATRIX  SYSTEM 
WITH  ONE  MATRIX  IN  QUASI-UPPER  TRIANGULAR  FORM  AND  THE  OTHER 
IN  UPPER  TRIANGULAR  FORM  USING  AND  OPTIONALLY  ACCUMULATING 
ORTHOGONAL  TRANSFORMATIONS 

DETERMINE  THE  GENERALIZED  EIGENVECTORS  OF  A REAL  MATRIX 
SYSTEM  WITH  ONE  IN  QUASI-UPPER  TRIDIAGONAL  FORM  AND  THE  OTHER 
IN  UPPER  TRIANGULAR  FORM  USING  BACK  SUBSTITUTION 

DETERMINE  SOME  EXTREME  EIGENVALUES  OF  A SYMMETRIC  TRIDIAGONAL 
MATRIX 

BACK  TRANSFORM  THE  EIGENVECTORS  OF  THAT  DERIVED  SYMMETRIC 
MATRIX  DETERMINED  BY  PE0UC2 

BACK  TRANSFORM  THE  EIGENVECTORS  OF  THAT  DERIVED  SYMMETRIC 
MATRIX  DETERMINED  BY  REOUC  OR  REDUC2 

REDUCE  A CERTAIN  GENERALIZED  SYMMETRIC  EIGFNPROBLEM  TO  THE 
STANDARD  SYMMETRIC  EIGENPROBLEM  USING  CHOLSKY  DECOMPOSITION 

REDUCE  CERTAIN  GENERALIZED  SYMMETRIC  EIGENPROBLEMS  TO 
STANDARD  SYMMETRIC  EIGENPROBLEMS  USING  CHOLSKY  DECOMPOSITION 

DRIVER  SUBROUTINE  TO  DETERMINE  THE  EIGENVALUES  AND 
EIGENVECTORS  OF  A REAL  GENERAL  MATRIX 

OPIVER  SUBROUTINE  TO  DETERMINE  THE  EIGENVALUES  AND 
EIGENVECTORS  FOR  THE  REAL  GENERAL  GENERALIZED  EIGENPROBLEM 

A*X  = <LAMB0A)*B*X 

DRIVER  SUBROUTINE  TO  DETERMINE  THF  EIGENVALUES  AND 
EIGENVECTORS  OF  A RFAL  SYMMETRIC  MATRIX 
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9SP  OLIVER  SUP'>OUTTNE  TO  DETERMINE  THE  EIGENVALUES  AND 

EIGENVECTORS  OE  A REAL  STHHETRIC  9AN0  MATRIX 

REG  DRIVER  SU9R0UTINE  TO  DETERMINE  THE  EIGENVALUES  AND 

EIGENVECTORS  FOR  THE  PEAL  SYMMETRIC  GENERALIZED  EIGENPROBLEH 
A*X  = (LAMBDA) ♦B»X 

RSGAP  DRIVER  SUBROUTINE  TO  DETERMINE  THE  EIGENVALUES  AND 

EIGENVECTORS  FOR  THE  REAL  SYMMETRIC  GENERALIZED  EIGENPROBLEH 
A*B*X  = (LAMBDA) •X 

RSGPA  DRIVER  SUBPOUTTNE  TO  DETERMINE  THE  EIGENVALUES  AND 

eigenvectors  for  the  REAL  SYMMETRIC  GENERALIZED  EIGENPROBLEH 
B»A*X  = (LAM9nA)*X 

RSP  DRIVER  SUBROUTINE  TO  DETERMINE  THE  EIGENVALUES  AND 

EIGENVECTORS  OE  A REAL  SYMMETRIC  PACKED  MATRIX 

RST  DRIVER  SUBROUTINE  TO  DETERMINE  THE  EIGENVALUES  AND 

EIGENVECTORS  OF  A REAL  SYMMETRIC  TRIOIAGONAL  MATRIX 

oj  DRIVER  SUBROUTINE  TO  DETERMINE  THE  EIGENVALUES  AND 

EIGENVECTORS  OF  A CERTAIN  REAL  TRIOIAGONAL  MATRIX 

SVO  COMPUTE  THE  SINGULAR  VALUE  DECOMPOSITION  OE  AN  ARBITRARY  REAL 

RECTANGULAR  MATRIX 

TINVTT  DETERMINE  SOME  EIGENVECTORS  OF  A SYMMETRIC  TRIOIAGONAL  MATRIX 

TDLRAT  DETERMINE  THE  EIGENVALUES  OE  A SYMMETRIC  TRIOIAGONAL  MATRIX 

TQl I DETERMINE  THE  EIGENVALUES  OF  A SYMMETRIC  TRIOIAGONAL  MATRIX 

TDL?  DETFRMINE  the  EIENVALUES  AND  EIGENVECTORS  OF  A SYMMETRIC 

TRIOIAGONAL  MATRIX 

TPBAKl  BACK  TRANSFORM  THE  EIGENVECTORS  OF  THAT  SYMMETRIC  TRIOIAGONAL 
MATRIX  DETERMINED  BY  TREOl 

TPBAKl  BACK  TRANSFORM  THE  EIGENVECTORS  OE  THAT  SYMMETRIC  TRIOIAGONAL 
MATRIX  DETERMINED  BY  TRE03 

TRECl  REDUCE  A REAL  SYMMETRIC  MATRIX  TO  A SYMMETRIC  TRIOIAGONAL 

MATRIX  USING  ORTHOGONAL  TRANSFORMATIONS 

TRED?  RETURN  A REAL  SYMMETRIC  MATRIX  TO  A SYMMETRIC  TRIOIAGONAL 

MATRIX  ACCUMULATING  THE  ORTHOGONAL  TRANSFORMATIONS 

TPF03  PFOUCE  A REAL  SYMMETRIC  MATRIX,  STORED  AS  A ONE-DIMENSIONAL 

ARRAY,  TO  A SYMMETRIC  TRIOIAGONAL  MATRIX  USING  ORTHOGONAL 
TRIOIAGONAL  MATRIX  USING  ORTHOGONAL  TRANSFORMATIONS 

TPIOTB  DETERMINE  SOME  EIGENVALUES  OE  A SYMMETRIC  TRIOIAGONAL  MATRIX 

TSTU9M  DETERMINE  SOME  EIGENVALUES  AND  EIGENVECTORS  OE  A SYMMETRIC 

TRIOIAGONAL  MATRIX 
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FUNPACK 

EPPCIAL  FUNCTIONAL  SUBROUTINE  PACKAGE  FRON  ARGONNE  NATIONAL 
LABORATORY  CONTAINING  24  USER-CALLABLE  ROUTINES  FOR  BESSEL  FUNCTIONS* 
OAWSCN'S  INTEGRAL*  ELLIPTIC  INTEGRALS  OF  THE  FIRST  AND  SECOND  KINO  AND 
EXPONENTIAL  INTEGRAL. 

REFE'^ENCFSI  HASTER  DOCUMENTS  ON  FILE  IN  USER  SERVICES. 

MACHINE-READABLE  DOCUMENTATION  MAY  BE  PRINTED  USING 
PROCEDURE  •OOCTAPE*  (SEE  PAGE  1-2). 


ROUTINES  IN  library  ‘FUNPACK*  INCLUDEI 

BESIO  FUNCTION  TO  CALCULATE  MOOIFIEO  BESSEL  FUNCTIONS  OF  THE  FIRST 

KIND  OF  ORDER  ZERO*  I0(X) 

BESFIO  FUNCTION  TO  CALCULATE  MODIFIED  BESSEL  FUNCTIONS  OF  THE  FIRST 
KINH  OF  OPOFR  ZERO*  EXP (- A BS ( X) ) ♦ 10 ( X ) 

BESTl  PUN<'TION  TO  CALCULATE  MODIEIEO  BESSEL  FUNCTIONS  OF  THE  FIRST 

KIND  OF  ORDER  ONE*  IKX) 

BESEIl  FUNCTION  TO  CALCULATE  MODIFIED  BESSEL  FUNCTIONS  OF  THE  FIRST 
KIND  OF  ORDER  ONE*  EXP ( -ABS( X) ) * 1 1 ( X) 

PE5J0  FUNCTION  TO  CALCULATE  BESSEL  FUNCTIONS  OF  THE  FIRST  KINO  OF 

ORn«"R  ZERO*  J0(X) 

BFCji  function  TO  calculate  BESSEL  FUNCTIONS  OF  THE  FIRST  KIND  OF 

ORDER  ONE*  JKX) 

BTSKO  COMPUTE  MODIFIED  BESSEL  FUNCTIONS  OF  THE  SECOND  KINO  OF  ORDER 

ZERO,  <0(X)*  FOP  REAL*  POSITIVE  X 

OFSFKO  COMPUTE  MOOIETEO  BESSEL  FUNCTIONS  OF  THE  SECOND  KINO  OF  ORDER 
ZERO*  EXP(X) *K0 (X) , FOR  REAL*  POSITIVE  X 

BESKl  COMPUTE  MOOIEIEO  BESSEL  FUNCTIONS  OF  THE  SECOND  KIND  OF  ORDER 

OMF,  KKX)*  FOR  REAL*  POSITIVE  X 

BE’^FKl  COMPUTE  MOOIFIEO  BESSFL  FUNCTIONS  OF  THE  SECOND  KINO  OF  ORDER 
ONE*  EXP(X)  •KKX)  * FOR  REAL*  POSITIVE  X 

3F<fY  SUBROUTINE  TO  COMPUTE  BESSEL  FUNCTIONS  OF  THE  SECOND  KIND  OF 

NON-NEGATIVE  ORDER*  Y-SUB-NU(X),  FOR  REAL*  POSITIVE  X (SEE 
YNU) 


DAW 


FUNCTION  TO  COMPUTE  OAHSON'S  INTEGRAL  FOR  ALL  REAL  ARGUMENTS 


r 
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FLTFE 

COMPUTE  COMPLETE 
KIND,  F(CAYSO) 

COMPLETE  ELLIPTIC  INTEGRALS  OF 

THE 

SECOND 

FLIFl 

COMPUTE  COMPLETE 
E(CAY**2) 

ELLIPTIC 

INTEGRALS 

OF 

THE 

SECOND 

KINO, 

FLIFM 

COMPUTE  COMPLETE 
E(l-ETA) 

ELLIPTIC 

INTEGRALS 

OF 

THE 

SECOND 

KINO, 

ELIPK 

COMPUTE  COMPLETE 
YTCAYSQ) 

ELLIPTIC 

INTEGRALS 

OF 

THE 

FIRST 

KIND, 

FLTKl 

COMPUTE  COMPLETE 
K(CAY**?) 

ELLIPTIC 

INTEGRALS 

OF 

THE 

FIRST 

KIND, 

FLIXM 

COMPUTE  COMPLETE 
K(1-ETA» 

ELLIPTIC 

INTEGRALS 

OF 

THE 

FIRST 

KIND, 

FT 

FONF 

FXPFT 

MONEOP 

PST 

YMU 


FOMPUTF  EXPONFMTTAL  TNTESRAL,  ET(X) 

COMPUTE  EXPONENTTAL  TNTEGRALf  E-SUB-KX) 

COMPUTE  EXPONENTIAL  INTEGRAL,  E XP ( -X) ’El ( X> 

ERROR  HANDLING  FACILITIES,  INCLUDING  USER  INTERACTION,  FOR 
FUNPAC< 

FUNCTION  TO  COMPUTE  LOGARITHMIC  DERIVATIVE  OF  THE  GAMMA 
FUNCTION  FOR  real  ARGUMENTS 

FUNCTION  TO  COMPUTE  BESSEL  FUNCTIONS  OF  THE  SECOND  <IN0  OF 
NON-NEGATIVE  PEAL  ORDER,  Y-SUM-NU(X),  FOR  REAL,  POSITIVE  X 
(SEF  DESY) 
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IHSL  (PROPRIETARY) 

THf  INTERNATIONAL  MATHEMATICAL  AND  STATISTICAL  LIBRARIES  PACKAGE 
contains  over  *.00  SUBROUTINES  IN  THE  FOLLOWING  AREASI 

.analysis  of  experimental  design  data 

.PRNOOM  numbers,  GENERATION  AND  TESTING 
.STATISTICS,  BASIC,  NON-PARAMETIC,  SPECIAL  FUNCTIONS 
.REGRESSION  ANALYSIS 

.differential  equations,  INTERPOLATION,  A PPROXIMATION,  SMOOTHING 
.LTNFAP  ALGEBRAIC  EQUATIONS 
.VECTOR  MATRIX  ARITHMETIC 

EDITION  B OF  TMSL  CONTAINS  ALL  PREVIOUS  UPDATES  AND  INCLUDES  39  HEN 
SUBROUTINES. 

REFERENCES!  THE  IMSL  LIBRARY,  VOLUMES  1 AND  2. 

SHORT  MACHINE-READABLE  DOCUMENTATION  MAY  BE  PRINTED 
USING  PROCEDURE  •OOCTAPE*  (SEE  PAGE  1-2). 


RQUTINFS  IN  LIBRARY  'IMSL*  INCLUDE! 

ABALAT  ANALYZE  BALANCED  LATTICE  DESIGN  DATA.  (ENTRY  IN  A8I8AN) 

ARIBAN  ANALYZE  BALANCED  INCOMPLETE  BLOCK  DESIGN  DATA 

ACRCAN  analyze  one-way  CLASSIFICATION  DESIGN  DATA 

ACTRST  COMPUTE  CONTRAST  ESTIMATES  AND  SUMS  OF  SQUARES 

AFACAN  COMPUTE  SUMS  OF  SQUARES  AND  DEGREES  OF  FREEDOM  FOR  ALL 

FFFECTS  IN  A FULL  FACTORIAL  PLAN 

AFACMN  COMPUTE  A COMPLETE  SET  OF  MEANS  FOR  ALL  EFFECTS  IN  A FULL 
FACTORIAL  PLAN  (ENTRY  IN  AFACAN) 

AFACT  FULL  FACTORIAL  PLAN  ANALYSIS  - EASY  TO  USE  VERSION 

AGBACP  ANALYZE  BALANCED  COMPLETE  STRUCTURE  DESIGN  DATA 

AGLMOD  COMPUTE  PARAMETER  ESTIMATES,  CORRESPONDING 

VARIANCE-COVARIANCE  MATRIX  ESTIMATE  AND  SUM  OF  SQUARES,  FOR  A 
GENERAL  LINEAR  MODEL 

AGVACL  COMPUTE  A ONE  OR  TWO-SIDED  INTERVAL  ESTIMATE  OF  A VApIANCE 
COMPONENT 

AGXPMN  find  EXPECTED  MEAN  SQUARE,  DEGREES  OF  FREEDOM,  TEST  TERM  AND 
ITS  DEGREES  OF  FREEDOM  FOR  EACH  MODEL  TERM  IN  A BALANCED 
COMPLETE  EXPERIMENTAL  DESIGN  STRUCTURE  MODEL  (ENTRY  IN 
AGXPMS) 

AGXPMS  find  EXPECTED  MEAN  SQUARE,  DEGREES  OF  FREEDOM,  TEST  TERM  AND 
DEGREES  OF  FREEDOM,  F-VALUE,  AND  VARIANCE  COMPONENT  ESTIMATE 
FOR  EACH  TERM  IN  ANY  BALANCED  COMPLETE  EXPERIMENTAL  DESIGN 
STRUCTURE  MODEL 
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ai<JCBN  ANALYZE  LATIN  SOUAPE  DESIGN  DATA 

ANFANS  PPEPARE  A SET  OF  UNBALANCED  DATA  FOR  ANALYSIS  BY  THE  METHOD 

OF  UNWEIGHTED  MFANS 

ANCCVl  COVARIANCF  ANALYSIS  FOR  ONE-WAY  CLASSIFICATION  DESIGN  DATA 

ANFSTE  analyze  COMPLETELY  NESTED  DESIGN  DATA  WITH  EQUAL  NUMBERS  IN 

THE  SUBCLASSFF 

ANFSTU  analyze  COMPLETFLY  nested  design  DATA  WITH  UNEQUAL  NUMBERS  IN 
THE  SUBCLASSES 

AOPCR  REORDERING  OF  THE  DATA  OBTAINED  FROM  ANY  BALANCED  COMPLETE 

EXPERIMENTAL  DESIGN 

arcban  analyze  two-way  classification  design  data 

asNKMC  PERFORM  STUOENT-NEWMAN-KEULS  MULTIPLE  COMPARISON  TEST 

BCroUl  tally  OBSERVATIONS  INTO  A ONE-WAY  FREQUENCY  TABLE 

BOroU’  TALLY  OBSERVATIONS  INTO  A TWO-WAY  FREQUENCY  TABLE 

BDTRGI  TRANSGENERATE  THE  COLUMNS  OF  A MATRIX  - IN  CORE  VERSION 


BDTRGO  TRANSGENPRATE  THE  COLUMNS  OF  A MATRIX  - OUT  OF  CORE  VERSION 


BECOPT 

CALCULATE  MFANS, 

COEPFICIFNTS  - IN 

standard 

CORE  VERSION 

DEVIATIONS, 

AND 

CORRELATION 

BECC90 

calculatf  means, 

COEFFICIENTS  - OUT 

STANDARD  DEVIATIONS, 

OF  CORF  VERSION 

AND 

CORRELATION 

BECCVM  calculate  MEANS  AND  VARIANCE-COVARIANCE  MATRIX 


BPCTR  ESTIMATE  PHO  IN  A BIVARIATE  NORMAL  POPULATION  (TETRACHORIC 

COPPFLATION  COEFFICIENT)  WITH  GROUPED  OBSERVATIONS 

BECVLI  COMPUTE  VARIANCES  AND  COVARIANCES  OF  LINEAR  FUNCTIONS  - IN 

CORE  VERSION 

BFCVLO  COMPUTE  VARIANCES  AND  COVARIANCES  OF  LINEAR  FUNCTIONS  - OUT 

OF  CORE  VERSION 

BFGPPS  CALCULATE  THE  FIRST  FOUR  MOMENTS  FOR  GROUPED  DATA  ON  EQUAL 

CLASS  INTERVALS  AND  THE  CORRESPONDING  CORRECTED  MOMENTS  USING 
SHFPPARD'S  CORRECTIONS 

BFIGPP  ESTIMATE  BASIC  STATISTICAL  PARAMETERS  USING  GROUPED  DATA 

BEIUGR  estimate  BASIC  STATISTICAL  PARAMETERS  USING  UNGROUPEO  DATA 

PELBIN  INTERVAL  ESTIMATE  OF  THE  PARAMETER  P OF  THE  BINOMIAL 

DISTRIBUTION 
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8FLP0S  INTERVAL  ESTIMATE  OF  THE  PARAMETER,  LAMBDA.  OF  THE  POISSON 

distribution 

OFMTRT  DALDULATE  MEANS,  SIMPLE  REGRESSION  COEFFICIENTS,  THEIR 

INTFPCEPTS,  STANDAPO  ERRORS  OF  THE  REGRESSION  COEFFICIENTS, 
AND  standard  deviations  FOR  ARRAYS  WHICH  CONTAIN  MISSING 
VALUES  (IN  CORE  VERSION) 


BEMTRO  CALCULATE  MEANS,  SIMPLE  REGRESSION  COEFFICIENTS,  THEIR 
INTERCEPTS,  STANDARD  ERRORS  OF  THE  REGRESSION  COEFFICIENTS, 
AND  standard  deviations  FOR  ARRAYS  WHICH  CONTAIN  MISSING 
VALUES  (OUT  OF  CORE  VERSION) 

BFMt^l  CALCULATE  MEANS,  CORRELATION  COEFFICIENTS,  STANDARD 

DEVIATIONS  AND  THIRD  AND  FOURTH  MOMENTS  FOR  ARRAYS  WHICH 
contain  missing  values  (IN  CORE  VERSION) 

BFMJ1C  CALCULATE  MEANS,  CORRELATION  COEFFICIENTS,  STANDARD 

DEVIATIONS  ANO  THIRD  AND  FOURTH  MOMENTS  FOR  ARRAYS  WHICH 
CONTAIN  MISSING  VALUES  (OUT  OF  CORE  VERSION) 

PEMKCN  ^-AKE  LOCATION  (MEAN)  INFFRENCES  USING  A SAMPLE  FROM  A NORMAL 
POPULATION  WITH  KNOWN  VARIANCE 

RFM^CN  MAKE  MEAN  ANO  VARIANCE  INFERENCES  USING  A SAMPLE  FROM  A 

NORMAL  POPULATION 

DENSON  MAKE  VARIANCE  INFERENCES  USING  A SAMPLE  FROM  A NORMAL 

POPULATION  WITH  KNOWN  HFAN 

BFPATN  MAKE  MEAN  ANO  VARIANCE  INFERENCES  USING  SAMPLES  FROM  EACH  OF 
TWO  NORMAL  POPULATIONS  WITH  UNEQUAL  VARIANCES  (ENTRY  IN 
BEPATS) 

PPPflTS  MAKE  MEAN  AND  VARIANCE  INFERENCES  USING  SAMPLES  FROM  EACH  OF 
TWO  NORMAL  POPULATIONS  WITH  UNEQUAL  VARIANCES,  ALLOWING  ANY 
LINEAR  RELATIONSHIP  BETWEEN  THE  POPULATION  MEANS  AND  ANY 
MULTIPLICATIVE  LINEAR  RELATIONSHIP  BETWEEN  THE  POPULATION 

variances 

BFPPTN  MAKE  MEAN  ANO  VARIANCE  INFERENCES  USING  SAMPLES  FROM  EACH  OF 
TWO  NORMAL  POPULATIONS  WITH  EQUAL  VARIANCES  (ENTRY  IN 
DFPFTS) 

BFPPTS  MAKE  MEAN  AND  VARIANCE  INFFRENCES  USING  SAMPLES  FROM  EACH  OF 
TWO  NORMAL  POPULATIONS  WITH  FQUAL  VARIANCES,  ALLOWING  ANY 
LTN»^AP  PELATIDNSHIP  BETWEEN  THE  POPULATION  MEANS 

DFSPn  COMPUTE  A 3ISEPIAL  (AND  POI NT-B ISER I AL ) CORRELATION 

COEFFICIENT  BETWEEN  VARIABLES,  ONE  OF  WHICH  IS  QUALI T A f I VE L Y 
(BINARY)  OICHOTCMTZEO,  ANO  THE  OTHER  IS  NUMERICALLY 
MrasiiPABLE  AND  CLASSIFIED 

BFSCN  CDMPUTF  A BISFRIAL  CORRELATION  COEFFICIENT  BETWEEN  VARIABLES, 

CNF  OF  WHICH  TS  QUALITATIVELY  DICHOTOMIZED  ANO  THE  OTHER 
NUMPPICALLY  OR  DU ALI T AT  I VFL Y CLASSIFIED,  NOT  NECESSARILY 
OPDPPFO 
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CRNRHO  MAXIMU'l  LIKELIHOOD  ESTIMATE  OF  THE  CORRELATION  COEFFICIENT 

USING  A CONTINGENCY  TABLE  DERIVED  FROM  A BIVARIATE  NORMAL 
POPULATION 

CTBKLL  EVALUaTF  A QUANTITY  PROPORTIONAL  TO  THE  NATURAL  LOGARITHM  OF 
THE  LIKELIHOOD  OF  A CONTINGENCY  TABLE  DERIVED  FROM  A 
BIVARIATE  NORMAL  POPULATION 

CTPRYC  ANALYSIS  OF  CONTINGENCY  TABLE 

OA<Jr,PU  AUTOMATIC  STEP  CHANGE  MERSON  DIFFERENTIAL  EQUATION  SOLVER 

nY/oT=F(x,T> , x(a»=xo 

OBCEVU  BICUBIC  SPLINE  MIXED  PARTIAL  DERIVATIVE  EVALUATOR 

DBCCnU  COMPUTE  AN  APPROXIMATE  DOUBLE  INTEGRAL  TO  A GIVEN  TABLE  OF 
DATA  USING  A NATURAL  BICUBIC  SPLINE  INTERPOLANT 

nCAORF  TNTEGPATE  F<X)  FROM  A TO  B,  USING  CAUTIOUS  ADAPTIVE  ROMBERG 
EXTRAPOLATION 

DCSFVU  EVALUATION  OF  FIRST  AND  SECOND  DERIVATIVES  OF  A CUBIC  SPLINE 

OC'^CC'i)  integrate  a CUBIC  SPLINE  BETWEEN  LIMITS  A AND  B 

OREBS  PIRST  ORDER  DIFFERENTIAL  EQUATION  SOLVER  - THE  METHOD  OF 

BULIRSCH  - STOFR  FOP  OY/OT  = F(Y,T» 

DVPRK  SOLUTION  OF  A SYSTEM  OF  FIRST  ORDER  ORDINARY  DIFFERENTIAL 

EQUATIONS  OP  THE  FORM  DY/OX  = F(X,Y)  WITH  INITIAL  CONDITIONS 
(A  RUNGE-KUTTA  METHOD  BASED  ON  VERNER'S  FIFTH  AND  SIXTH  ORDER 
PAIR  OF  FORMULAS  IS  USED) 

OVOGPR  FIRST  ORnE®  DIFFERENTIAL  EQUATION  SOLVER-  GEAR'S  METHOD  FOR 

nx/DT=F(x,T> 

‘■BAiaC  balances  a COMPLEX  GENERAL  MATRIX  AND  ISOLATES  EIGENVALUES 
WHFNFVEP  POSSIBLE 

fbalaf  balance  a real  matrix  a 

FBPCKC  BACKTRANSFORM  THE  EIGENVECTORS  OF  A BALANCED  COMPLEX  GENERAL 
matrix 

FBPCKF  BACKTRANSFORM  FIGFNVECTORS  OF  A BALANCED  MATRIX 

EHPCKF  backTRANSFOPM  the  EIGENVECTORS  OF  THE  UPPER  HESSFNBERG  MATRIX 
FOUND  IN  FHESSF 

FHPCKH  BACKTRANSFORM  THE  EIGENVECTORS  OF  A REAL  SYMMETRIC 

trioiagonal  matrix  obtained  from  a hermitian  matrix 

FHFSSC  RFOUCTION  of  a COMPLEX  MATRIX  TO  COMPLEX  UPPER  HESSENBERG 
FORM 
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EHFSSP 

EHPPKS 

EHOUSH 

EHCUJiS 

Eircc 

FICCH 

FIGRF 

Eir.RS 

ETGZC 

EIG/F 

FLPHIC 

FLRH2C 

ELXHr 

FL  7VC 

EQRHIF 

FQPH3F 

EOPTIS 


PEOUCE  A NONSYMMETRIC  MATRIX  TO  UPPER  HESSEN9ER&  FORM  BY 
n»THOGONAL  TRANSFORMATIONS 

PERFORM  A BACK  TRANSFORMATION  TO  FORM  THE  EIGENVECTORS  OF  THE 
ORIGINAL  SYMMETRIC  MATRIX  FROM  THE  EIGENVECTORS  OF  THE 
TRIOIAGONAL  MATRIX 

reduction  of  a complex  HERMITIAN  matrix  to  a real  SYMMETRIC 
TRIOIAGONAL  MATRIX 

REDUCE  A SYMMETRIC  MATRIX  A TO  SYMMETRIC  TRIOIAGONAL  FORM 
USING  HOUSEHOLDER'S  REDUCTION 


CALCULATE  EIGENVALUES 
COMPLEX  GENERAL  MATRIX 

ANO 

(OPTIONALLY) 

EIGENVECTORS 

OF 

A 

CALCULATE  EIGENVALUES  AND 
COMPLEX  HERMITIAN  MATRIX 

(OPTIONALLY) 

EIGENVECTORS 

OF 

A 

CALCULATE  EIGENVALUES  AND  (OPTIONALLY)  EIGENVECTORS  OF  A REAL 
GENERAL  MATRIX 

CALCULATE  EIGENVALUES  AND  (OPTIONALLY)  EIGENVECTORS  OF  A REAL 
SYMMETRIC  MATRIX 

CALCULATE  EIGENVALUES  AND  (OPTIONALLY)  EIGENVECTORS  OF  A 

SYSTEM  A'»X=LAMBOA*B*X  WHERE  A ANO  B ARE  COMPLEX  MATRICES  OF 
ORDER  N 

CALCULATE  EIGENVALUES  AND  (OPTIONALLY)  EIGENVECTORS  OF  A 

SYSTEM  A»X=LAM90A»B*X  WHERE  A ANO  B ARE  REAL  MATRICES  OF 
ORDER  N 

COMPUTATION  OF  ALL  EIGENVALUES  OF  A COMPLEX  UPPER  HESSENBERG 
MATRIX 

COMPUTE  THE  EIGENVALUES  ANO  EIGENVECTORS  OF  A COMPLEX  UPPER 
HFSSEN9ERG  MATRIX  AND  BACK  TRANSFORM  THE  EIGENVECTORS 

REDUCE  TWO  COMPLEX  MATRICES,  A AND  B,  SIMULTANEOUSLY,  A TO 
UPPER  HESSENBERG  ANO  B TO  UPPER  TRIANGULAR  FORM 

CALCULATE  THE  EIGENVALUES  ANO,  OPTIONALLY,  EIGENVECTORS  OF 
THE  SYSTEM  A*Z=LAMBDA*B*Z  WHERE  COMPLEX  MATRIX  A IS  UPPER 
HESSENBERG  ANO  COMPLEX  MATRIX  8 IS  UPPER  TRIANGULAR 

FIND  THOSE  EIGENVECTORS  OF  A REAL  UPPER  HESSENBERG  MATRIX 
CORRESPONDING  TO  SPECIFIED  EIGENVALUES 

FIND  THE  EIGENVALUES  ANO  (OPTIONALLY)  EIGENVECTORS  OF  A 
REAL  UPPER  HESSENBERG  MATRIX 

COMPUTE  IMF  SMALLEST  EIGENVALUES  OF  A SYMMETRIC  TRIOIAGONAL 
MATRIX  USING  THE  OR  ALGORITHM 


EOPT2S 


FIND  THE  EIGENVALUES  AND  (OPTIONALLY)  EIGENVECTORS  OF  A 
TRIOIAGONAL  MATRIX,  T,  USING  THE  OL  METHOD 
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EOPTIS 


GIVEN  A 
WHEPE  N 

abeklano 

LAMHAd) 
<V ALUE> 


TPiniAGONAL  MATOiy  T,  FIND  M A 
IS  the  smallest  integer  such  THA 

A(M))  IS  GREATER  THAN  OR  EQUAL 
,...,LAMPA(M)  are  the  SMALLEST  M 
AS  SPECIEIEO  PY  THE  USER 


NO  LAMOA (I) ,I 
T ABS{LAMOA( 
TO  THE  A9S(VA 
EIGENVALUES 


= 1 
1) 
LU 
OE 


) ♦ 
E) 
T 


, M 

ang 

ANO 


EQ7CP 


REOUCE  TWO  MATRICES,  A ANO  9,  SIMULTANEOUSLY,  A TO  UPPER 
HPSSEN9FRG  ANO  9 TO  UPPER  TRIANGULAR  FORM 


PQ7TP  07  ITERATION  - PEOUCE  AN  UPPER  HESSEN8ERG  MATRIX  A TO 

OUASI-UPPER  triangular  FORM  WHILE  KEEPING  MATRIX  9 
triangular 


FQ7VE 


calculate  the  eigenvalues  and, 
the  system  A*7=L AMROA’B^Z  where  a 
ANO  9 IS  UPPER  triangular 


OPTIONALLY,  EIGENVECTORS  OF 
IS  QUASI-UPPER  TRIANGULAR 


PPCSIN  COMPUTE  THE  SINE  ANO  COSINE  TRANSFORMS  OF  A SET  OE  REAL  DATA 

FEurp?  THIS  subroutine  PERMUTES  A COMPLEX  DATA  VECTOR  IN  REVERSE 
BINARY  ORDER  TO  NORMAL  ORDER.  THE  ROUTINE  CAN  ALSO  BE  USED 
TO  PERMUTE  A COMPLEX  DATA  VECTOR  IN  NORMAL  ORDER  TO  REVERSE 
BINARY  ORDER  SINCE  THE  PERMUTATION  IS  SYMMETRIC. 


rcTp 

COMPUTE  THE 

FAST  FOURIER 

TRANSFORM 

OF  A 

DATA 

VECTOR 

eftr 

COMPUTE  THE 

FAST  FOURIER 

transform 

OF  A 

REAL 

DATA  SEQUENCE 

EFT? 

COMPUTE  THE 

FAST  FOURIER 

TRANSFORM, 

GIVEN  A 

COMPLEX  VECTOR 

OF 

length  EOUAL 

TO  A POWER  0 

F TWO 

FFT29V 

COMPUTE  THE 

FAST  FOURIER 

transform. 

GIVEN  A 

COMPLEX  VECTOR 

OF 

LENGTH  EQUAL 

TO  A POWER  OF  TWO  (DATA  IN 

REVERSE  BINARY  ORDER) 

FTARPS 

preliminary 

ESTIMATION  OF 

THE  AUTOREGRESSIVE 

parameters  in 

AN 

ARIMA  STOCHASTIC  MODEL 

FTAUTO 

GIVEN  A TIME  SERIES  C 

OMPUTE  1. 

THE 

MEAN 

ANO  VARIANCE, 

2. 

THE  AUTOCOVARIANCES,  3.  THE  AUTOCOVARIANCES  AND 

autocorrelations,  4.  THE  PARTIAL  AUTOCORRELATIONS. 


PTCaST  USING  A FITTED  ARIMA  STOCHASTIC  MODEL,  COMPUTE  TIME  SERIES 
FORECASTS  ANO  PROBABILITY  LIMITS  FOR  LEAD  TIMES 
1,2,3,... ,LV(5) 

FTCCHP  NON-SEASONAL  ARIMA  STOCHASTIC  MODEL  ANALYSIS  FOR  A SINGLE 
TIME  SERIES  WITH  FULL  PARAMETER  ITERATION  AND  MAXIMUM 
LIKELIHOOn  estimation 


FTCRCF  given  two  MUTUALLY  STATIONARY  N CHANNEL  TIME  SERIES,  COMPUTE 
A SELECTED  SUBSET  OF  THE  MEANS  ANO  VARIANCES, 
CROSS-COVARIANCES,  AND  CROSS-CORRELATIONS 

FTCRXY  COMPUTE  a SINGLE  CROSS-COVARIANCE  OF  TWO  MUTUALLY  STATIONARY 
TIME  SERIES 
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FTFFTt  FAST  FOURIEP  TPANSFOR'i  ESTIMATES  OF  POWER  SPECTRA  AND 
CROSS-SPFCTRA  OF  TIME  SERIES 

FTFPFO  single  of  multichannel  TIME  SERIES  ANALYSIS  IN  THE  TIME  ANO 

fpfouency  domains  5 

FTFUNC  PPOYIOE  FUNCTIONAL  COMMUNICATION  BETWEEN  FTMAPS  AND  ZSYSTM 

(NOT  A stand-alone  ROUTINE) 

FTGEM  GENFFATF  A TIME  SERIES  FOR  A GIVEN  ARIMA  STOCHASTIC  MODEL 

FTKflLM  KALMAN  FTLTfrING 

FTppps  PRELIMINARY  ESTIMATION  OF  THE  MOVING  AVERAGE  PARAMETERS  IN  AN 
ARIMA  STOCHASTIC  MODEL 

FTMAYL  MaxTMUM  IIKELTHOOO  ESTIMATION  OF  AUTOREGRESSIVE  AND  MOVING 

AVERAGE  parameters  IN  AN  ARIMA  STOCHASTIC  MODEL 

FTFDIF  time  series  transformation  ANO  DIFFERENCING 

FTSIMP  NON-SFASONAL  ARIMA  STOCHASTIC  MODEL  ANALYSIS  FOR  A SINGLE 

TIME  SERIES 

cTTF"N  frEITMINARY  parameter  ESTIMATES  FOR  AN  UNIVARIATE  TRANSFER 

FUNOTION  model 

FTWETN  single  OHANNFL  WEINER  FORECAST 

fTkfnM  COMPUTE  THE  LEAST  SQUARES  ESTIMATE  OF  MULTICHANNEL  WEINER 

FILTER  COFFFICIENTS 

ftwfnx  MAXIMUM  LIKELIHOOD  PARAMETER  ESTIMATES  FOR  A MULTI-CHANNEL, 

SINGLE  OUTPUT  TIME  SERIES  MODEL 

GFIT  CHI-SOUAPFO  GOODNFSS  OF  FIT  TEST 

GGAMA  generate  gamma  (A,1)  pseudo-random  deviates.  THIS  CODE  can 

also  3E  used  to  generate  exponential,  chi-squareo,  chi,  beta, 

T,  AND  F DEVIATES. 

GGPTN  GENERATE  ONE  PINOMIAL  PSEUDO  RANDOM  DEVIATE 

GGPNB  GENERATF  NEGATIVE  BINOMIAL  PSEUDO-RANDOM  DEVIATES 

GGPTfl  generate  N deviates  DISTRIBUTED  8ETA(P,Q)  (REJECTION  METHOD) 

GGCAU  GENERATE  CAUCHY  PSEUDO-RANDOM  DEVIATES 

GGOau  GENERATF  ONE  CHI-SQUARED  DEVIATE  WITH  N DEGREES  OF  FREEDOM 

ggfcm  gfnfrate  gfomftpic  pseudo-random  deviates 
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GGEXP 

GGHYP 

GGHUL 

GGNLN 

GGNf«P 

GGNCF 

GGNOP 

GGNRH 

GGNR“1 

GGPCSH 

GGPn?9 

GGSPR 

GGT^a J 

Gr,Twai 

GGTMfl7 

GG7PT 

GGUP 

GGUP*" 

GGl!«. 


GENERATES  EXPONENTIAL  DEVIAtES  WITH  MEAN  XM  AND  STANDARD 
OEVTATION  XM.  THE  DISTRIBUTION  FUNCTION  IS  P= 1-EXP ( -X/XM ) . 
WHERE  X TS  GPEATER  THAN  OR  EQUAL  TO  ZERO.  THIS  ROUTINE  USES 
UNIFORM  <0,1)  DFVIATES  IN  VFCTOR  R,  GENERATED  BY  GGUB,  ANO 
TRAN'^FORMS  USING  -1  X = P (Y). 

GENFRATF  HYPEPGEOMETRI C PSEUDO-RANDOM  DEVIATES 
GFNFRATE  ONP  MULTINOMIAL  PSEUDO-RANOOM  DEVIATE 
GENERATE  LOG  NORMAL  PSEUDO-RANDOM  DEVIATES 
GENERATE  NORMAL  DEVIATES  BY  THE  POLAR  METHOD 

generate  ONE  NORMAL  (0,1)  PSEUDO  RANDOM  NUMBER  BY  INVERTING 
THE  NORMAL  PROBABILITY  DISTRIBUTION.  GGUS  (CODED  INTERNALLY) 
PROVIDES  THE  UNIFORM  PSEUDO  RANDOM  DEVIATE. 

GENERATE  PSEUOO-NORMAL  RANDOM  NUMBERS 

MULTIVARIATE  NORMAL  DEVIATE  GENERATOR.  ENTRY  GGNRM  SHOULD  BE 
USED  ON  THE  FIRST  CALL  TO  FACTOR  THE  SIGMA  MATRIX  ANO 
GENEPATE  DEVIATES. 


multivariate  normal  DEVIATE  GENERATOR.  ENTRY  GGNRMl  SHOULD 
BE  USED  ON  ALL  BUT  THE  FIRST  CALL,  IF  MULTIPLE  CALLS  ARE 

NECESSARY.  (ENTRY  IN  GGNRM) 

GENPPATE  POISSON  RANDOM  DEVIATES 

GENEPATE  POISSON  RANDOM  DEVIATES 

sample  UNIEORMLY  FROM  THF  SURFACE  OF  THE  UNIT  THREE  OR  FOUR 
sphere 

GENERATE  GAMMA  RANDOM  DEVIATES  (REJECTION  METHOD) 

generate  N gamma  (A,B)  DEVIATES  (ENTRY  GGTMAl  SHOULD  BE 

USED  ON  THE  FIRST  CALL  FOP  A GIVEN  A ANO  B) 

GENERATE  N GAMMA  (A,B)  DEVIATES  (ENTRY  GGTMA2  SHOULD  BE 

USED  ON  ALL  BUT  THE  FIRST  CALL  IF  MULTIPLE  CALLS  ARE 

NECESSARY  FOR  THE  SAME  A AND  8)  (ENTRY  IN  GGTMAl) 


GENERATE 


TRIANGULAR  PSEUDO-RANUOM  DEVIATES 


BASIC  UNIFORM  (0,1) 


PSEUOO-RANOON  NUMBER 


GENERATOR 


BASIC  UNIFORM  (0,1)  PSEUOO-RA NO OM 
FORM  OF  routine  GGUB).  GGU3F( 
PEVTATE  AS  DOES  GGUB ( ISEEO , 1 ,R) . 
GGUB  FOP  MORE  OFTAILED  INFORMATION 


NUMBER  GENERATOR  (FUNCTION 
ISEEO)  PROVIDES  THE  SAME 
REFER  TO  THE  DOCUMENT  FOR 


GENERATE  SHUFELFO  UNIFORM  (0,1)  PSEUDO-RANDOM  DEVIATES 
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AUG 

GGVACR 

GGHFI 

GTCN 

GTOO 

GTOCl 

GTD?T 

GTMN 

GTMNl 

GTNOR 

GTPBC 

GTPKP 

gtpl 

GTPOK 

GTPRT 

GTPST 

GTRN 

GTRT 

GTRTH 

GT5:PT 

GTTRT 

GTTT 

lerFvu 


GENERATE  IOP(2)  RANDOM  DEVIATES  FROM  THE  DISTRIBUTION  OF  ANY 
continuous  random  variable  having  a strictly  MONOTONE 
INCREASING  DISTRIBUTION  FUNCTION  (OF) 

GENERATE  HEIBULL  PSEUDO-RANDOM  DEVIATES 

DETERMINATION  OF  SAMPLE  SIZE  OR  NUMBER  OF  CLASS  INTERVALS 
D-SOUARE  TALLY  (ENTRY  IN  GTODl) 

SAME  AS  GTOO,  BUT  MUST  BE  USED  IN  THE  FIRST  OF  A SERIES  OF 
CALLS  TO  GTDD 

D-SOUARE  test 

MOMENTS  AND  STANDARDIZED  MOMENTS  (ENTRY  IN  GTMNt 

SANE  AS  GTMN,  BUT  MUST  BE  REFERENCED  IN  THE  FIRST  OF  A SERIES 
OF  CALLS  TO  GTMN 

TEST  FOR  NORMALITY  OF  RANDOM  DEVIATES 

COUNTS  THE  NUMBER  OF  ZERO  BITS  IN  A GIVEN  WORD  R 

GENERATE  A TABLE  OF  PROBABILITIES  THAT,  OF  N ELEMENTS,  EACH 
OF  WHICH  CAN  TAKE  ON  TWO  STATES,  M ARE  IN  ONE  STATE  AND  N-M 
ARE  IN  THE  OTHER  STATE.  M RANGES  THROUGH  THE  VALUES 
0,1,... ,K,  WHERE  K=N-M  IF  N IS  EVEN  AND  N-M-1  OTHERWISE. 
GTPKP  IS  USED  TO  PREPARE  EXPECTED  VALUES  FOR  THE  POKER  TEST. 

POKER  TEST  TALLY  OF  HAND  TYPES  AND  STATISTICS 

POKER  TEST 

TALLY  OF  COORDINATES  (R(I),  R(I<-1))  OF  RANDOM  NUMBERS 
PAIRS  OF  GOOD'S  SERIAL  TEST 
PUNS  TEST 

TALLY  OF  NUMBER  OF  RUNS.  IF  THE  SEQUENCE  OF  NUMBERS  FITS 

INTO  CORE  ONLY  THIS  ENTRY  IS  USED.  (ENTRY  IN  GTRTM) 

TALLY  OF  NUMBER  OF  RUNS.  THIS  ENTRY  USED  WITH  GTRT  IF 

SEQUENCE  OF  RANDOM  NUMBERS  DOES  NOT  FIT  IN  CORE. 

tally  of  coordinates  (R(I> ,R(I*L) ) OF  RANDOM  NUMBERS  (ENTRY 
IN  GTPRT) 

TALLY  OF  TRIPLETS 

TRIPLETS  TEST 

FVALUATION  OF  A BICUBIC  SPLINE 

PTCUBIC  SPLINE  TWO-DIMENSIONAL  COEFFICIENT  CALCULATOR 


IBCICU 
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lariEu 

ICSEVU 

ICSEKU 

TCSICU 

Tr?Mcu 

ICSSCIJ 

ICSVKU 

TOHSCU 

TRATCU 

L»"rT19 

LECTIC 

LFCTlF 

LF  PTIP 

LEOTPS 

L*^CT2C 

LECT2P 

LFCT2P 

LECIFB 

LECIS 

LFOPPP 


BICUBIC  SPLINE  TWO-OIPENS lONAL  INTERPOLATOR 
evaluation  of  a cubic  SPLINE 

LEAST  SQUARES  APPROXIMATION  BY  CUBIC  SPLINES  - FIXED  KNOTS 

INTFPPOLATORY  APPROXIMATION  BY  CUBIC  SPLINES  WITH  ARBITRARY 
SECOND  DERIVATIVE  END  CONDITIONS 

ONE-DIMENSIONAL  DATA  SMOOTHING  BY  ERROR  DETECTION 
CUBIC  SPLINE  DATA  SMOOTHING 

LEAST  SQUARES  APPROXIMATION  BY  CUBIC  SPLINES  - VARIABLE  KNOTS 

ONE-DIMENSIONAL  QUASI-CUBIC  HERMITE  INTERPOLATION 

NATIONAL  WEIGHTED  CHEBYSHEV  APPROXIMATION  OF  A CONTINUOUS 
RINCTION 

MAT'^TX  DECOMPOSITION,  LINEAR  EQUATION  SOLUTION  - SPACE 

ECONOMIZER  SOLUTION  - BAND  STORAGE  MODE 

MATRIX  DECOMPOSITION,  LINEAR  EQUATION  SOLUTION  - SPACE 

ECONOMIZER  SOLUTION  - COMPLEX  MATRICES 

LINEAR  EQUATION  SOLUTION  - FULL  STORAGE  MODE  - SPACE 

ECONOMIZER  SOLUTION 

LINEAR  EQUATION  SOLUTION  - SYMMETRIC  STORAGE  MODE  - SPACE 
ECONOMIZER  SOLUTION 

MATRIX  DECOMPOSITION,  LINEAR  EQUATION  SOLUTION  - HIGH 

ACCURACY  SOLUTION  - BAND  STORAGE  MODE 

MATRIX  DECOMPOSITION,  LINEAR  EQUATION  SOLUTION  - HIGH 

ACCURACY  SOLUTION  - COMPLEX  MATRICES 

LINEAR  EQUATION  SOLUTION  - FULL  STORAGE  MODE  - HIGH  ACCURACY 
SOLUTION 

LINEAR  EQUATIONS  SOLUTION  - SYMMETRIC  STORAGE  MODE  - HIGH 
ACCURACY  SOLUTION 

LINEAR  EQUATION  SOLVER  - SYMMETRIC  BAND  STORAGE  MODE  - SPACE 
ECONOMIZER  SOLUTION 

MATRIX  DECOMPOSITION,  LINEAR  EQUATION  SOLUTION  - SPACE 

ECONOMIZER  SOLUTION  - SYMMETRIC  STORAGE  MODE  - INDEFINITE 
MATRICES 

LINEAR  EQUATION  SOLUTION  - SYMMETRIC  BAND  STORAGE  MODE  - HIGH 
ACCURACY  SOLUTION 


LE02S 


MATRIX  DECOMPOSITION,  LINEAR  EQUATION  SOLUTION 
ACCURACY  SOLUTION  - SYMMETRIC  STORAGE  MODE  - 
MATRICES 


HIGH 

INDEFINITE 
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LTNVIP  INVERSION  OE  A MATRIX  - EULL  STORAGE  MODE  - SPACE  ECONOMIZER 
SOLUTION 

LINVIP  INVERSION  OE  A POSITIVE  OEEINITE  SYMMETRIC  MATRIX  - SYMMETRIC 
STORAGE  MODE  - SPACE  ECONOMIZER  SOLUTION 

LINV2E  INVERSION  OE  A MATRIX  - FULL  STORAGE  MODE  - HIGH  ACCURACY 

solution 

LINV2P  INVERSION  OF  MATRIX  - SYMMETRIC  STORAGE  MODE-  HIGH  ACCURACY 

SOLUTION 

LINV3P  MATRIX  DECOMPOSITION,  MATRIX  INVERSION,  LINEAR  EQUATION 
SOLUTION,  AND  DETERMINANT  EVALUATION 

LINV3P  IN-PLACE  MATRIX  INVERSION  AND  LINEAR  EQUATION  SOLUTION  - 
POSITIVE  DEFINITE  MATRIX  - SYMMETRIC  STORAGE  MODE 

LINIPR  INVERSION  OE  A MATRIX  - SYMMETRIC  BAND  STORAGE  MODE  - SPACE 

RCONOMIZER  SOLUTION 

LIN2PB  INVERSION  OF  A MATRIX  - SYMMETRIC  BAND  STORAGE  MODE  - HIGH 

ACCURACY  SOLUTION 

LLSCAR  LEAST  SQUARES  SOLUTION  OF  OVERDET ERMINEO  SYSTEM  OF  LINEAR 
EQUATIONS 

LPSnOR  PSEUDO-INVERSE  OF  A MATRIX 

LSVALR  SINGULAR  VALUE  DECOMPOSITION  OF  A MATRIX 

LUOAPB  LU  DECOMPOSITION  OF  A POSITIVE  DEFINITE  SYMMETRIC  BAND  MATRIX 
- CHOLESKY  DECOMPOSITION 

LUDATF  LU  DECOMPOSITION  BY  THE  CROUT  ALGORITHM  WITH  OPTIONAL 

ACCURACY  test 

LUOECP  CHOLESKY  DFCOMPOS IT  ION  OF  A MATRIX  - SYMMETRIC  STORAGE  MODE 

LUELMF  elimination  PART  OF  SOLUTION  OF  AX=3  - FULL  STORAGE  MODE 

LUFLMP  ELIMINATION  PART  OE  THE  SOLUTION  OF  AX=B  - SYMMETRIC  STORAGE 

MODE 

LUELPB  ELIMINATION  PORTION  OF  THE  SOLUTION  OF  AX  = B SYMMETRIC  BAND 
STORAGE  HOOF 


LUPET^ 

refinement 

MODE 

OE 

SOLUTION 

TO 

LINEAR 

EQUATIONS 

- FULL  STORAGE 

LUREFP 

pfeinemfnt 

STORAGE  MODE 

OF 

SOLUTION 

TO 

LINEAR 

EQUATIONS 

- SYMMETRIC 

LURPPB 

REFINEMENT 

OF 

SOLUTION 

TO 

LINEAR  EQUATIONS  - 

SYMMETRIC  BAND 

STORAGE  MODE 

MPPETA  INCOMPLETE  BETA  PROBABILITY  DISTRIBUTION  FUNCTION 
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1 

i 

i 

3 

i 

j 

HOPPTT  INVERSE  INCOMPLETE  BETA  PROBABILITY  DISTRIBUTION  FUNCTION  ! 

MPPIN  BINOMIAL  PROBABILITY  DISTRIBUTION  FUNCTION 

MOBNCR  BIVARIATE  NORMAL  PROBABILITY  DISTRIBUTION  FUNCTION 

MOCH  CHI-SQUARED  PROBABILITY  - NON-lNTEGER  DEGREES  OF  FREEDOM 

MDChI  INVERSE  CHI-SQUARED  PROBABILITY  DISTRIBUTION  FUNCTION 

MOPP  F PPOBABILITY  DISTRIBUTION  FUNCTION 

i 

MPFDRE  F PROBABILITY  DISTRIBUTION  FUNCTION  ' 

MPFI  INVERSE  F PROBABILITY  DISTRIBUTION  FUNCTION  i 

I 

MOGAM  INCOMPLETE  GAMMA  PROBABILITY  DISTRIBUTION  FUNCTION  i 

I 

MOHYP  HYPFRGFOMFTpIC  PROBABILITY  DISTRIBUTION 

MOKOR  EVALUATE  THE  NORMAL  <0,H  PROBABILITY  DISTRIBUTION  FUNCTION 

<ENTRY  IN  MERE) 

MOPOS  CUMULATIVE  PROBABILITY  FROM  THE  POISSON  DISTRIBUTION  FUNCTION 

(ENTRY  TN  MOTPOS) 

MDSMP  KOLMOGOROV-SMIRNOV  STATISTICS  ASYMPTOTIC  DISTRIBUTION 

FUNCTION  VALUES 

MDSTI  INVERT  A MODIFICATION  OF  THE  STUDENTS  T DISTRIBUTION 

MPTO  STUDENT'S  T DISTRIBUTION 

MPTN  NON-CENTRAL  T PROBABILITY  DISTRIBUTION  FUNCTION 

MPTNF  INTEGRATE  T(Y,Z)  FOR  NON-CENTRAL  T USAGE 

MOTPCS  CUMULATIVE  AND  INDIVIDUAL  TERMS  OF  THE  POISSON  PROBABILITY 

DISTRIBUTION  FUNCTION 

MERF  COMPUTE  THE  ERROR  FUNCTION 

MFREC  COMPUTE  THE  COMPLEMENTED  ERROR  FUNCTION  (ENTRY  IN  MERF) 

MERFCI  COMPUTE  THE  INVERSE  COMPLEMENTED  ERROR  FUNCTION  (ENTRY  IN 

MEPEI) 

MFPPI  roMPUTE  THE  INVEPSF  EPROR  FUNCTION 

mgam)-a  gamma  funotion  of  a real  argument  X 

MLGAMA  natural  log  of  THF  gamma  function  of  a real  ARGUMENT  X (ENTRY 

IN  MGAMMA) 

MMBSIO  COMOUTF  SINGLE  PRECISION  VALUES  OF  THE  MODIFIED  BESSEL 
FUNCTION  OF  THE  FIRST  KINO  OF  ORDER  ZERO 
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MMBSll  COMPUTE  SINGLE  PRECISION  VALUES  OF  THE  MOOIFIEO  BESSEL 

FUNCTION  OF  THE  FIRST  KINO  OF  ORDER  ONE 

HMBSJO  COMPUTE  SINGLE  PRECISION  VALUES  OF  THE  BESSEL  FUNCTION  OF  THE 
FIRST  KINO  OF  ORDER  ZERO 

MMBSJl  COMPUTE  SINGLE  PRECISION  VALUES  OF  THE  BESSEL  FUNCTION  OF  THE 
FIRST  KIND  OF  ORDER  ONE 

MMBSKO  COMPUTE  SINGLE  PRECISION  VALUES  OF  THE  MODIFIED  BESSEL 

FUNCTION  OF  THE  SECOND  KINO  OF  ORDER  ZERO 

MMBSKl  COMPUTE  SINGLE  PRECISION  VALUES  OF  THE  MODIFIED  BESSEL 

FUNCTION  OF  THE  SECOND  KINO  OF  ORDER  ONE 

MMBSYN  COMPUTE  SINGLE  PRECISION  VALUES  OF  THE  BESSEL  FUNCTION  OF  THE 
SECOND  KINO  OF  NON-NEGATIVE  REAL  FRACTIONAL  ORDER  FOR  PEAL 
POSITIVE  ARGUMENTS 

MMOAH  COMPUTES  SINGLE  PRECISION  VALUES  OF  DAMSON'S  INTEGRAL 

MMOEI  COMPUTE  SINGLE  PRECISION  VALUES  OF  THE  EXPONENTIAL  INTEGRALS 

MMCELE  COMPUTE  SINGLE  PRECISION  VALUES  OF  THE  COMPLETE  ELLIPTIC 

INTEGRALS  OF  THE  SECOND  KIND 

MMDELK  COMPUTE  SINGLE  PRECISION  VALUES  OF  THE  COMPLETE  ELLIPTIC 

INTEGRALS  OF  THE  FIRST  KIND 

MMKFLD  EVALUATE  THE  DERIVATIVES  OF  THE  KELVIN  FUNCTIONS  (BER,3EI,KER 
AND  KEI)  OF  ORDER  ZERO 


MMKELO 

EVALUATE 

ZERO 

THE 

KELVIN 

FUNCTIONS 

BER, 

BEI, 

KER 

AND 

KEI 

OF 

ORDER 

MMKELl 

EVALUATE 

ONE 

THE 

KELVIN 

FUNCTIONS 

BER, 

BEI, 

KER 

AND 

KEI 

OF 

ORDER 

MDNRIS  COMPUTE  THE  INVERSE  GAUSSIAN  INTEGRAL 

MSMRAT  COMPUTE  Z(X>/0(X),  THE  RATIO  OF  THE  ORDINATE  TO  THE  UPPER 

TAIL  AREA  OF  THE  STANDARDIZED  NORMAL  DISTRIBUTION,  AT  X 

NAKl  KPUSKAL-MALLIS  TEST  FOR  IDENTICAL  POPULATIONS 

NANNRP  WILSON  ANALYSIS  OF  VARIANCE  - NO  REPLICATION 

NANRPE  WILSON  ANALYSIS  OF  VARIANCE  - EQUAL  REPLICATION 

NAWRFU  WILSON  ANALYSIS  OF  VARIANCE  - UNEQUAL  REPLICATION 

NBCYC  NOETHER'S  TEST  FOR  CYCLICAL  TREND 

N9QT  PERFORM  THE  COCHRAN  Q TEST 

NBSO  COX  AND  STUART'S  SIGN  TEST  FOR  TRENDS  IN  DISPERSION 


AUG 

NB«L 

N8S1GN 

NPHPIF 

NOXFST 

MHPXT 

NHINC 

NKSl 

NKG? 

i^MCC 

NMKFK 

Ny  K’«:T 

NMPANK 

NMTIF 

NPPHfl 

NPWHP 

NRWPGT 

OPLINK 

OFCCFP 

nrrcMM 
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COX  and  STUART'S  SIGN  TEST  FOR  TRENDS  IN  LOCATION  (ENTRY  IN 
NBSO) 

SIGN  TEST 

ESTIMATE  THE  PROBABILITY  DENSITY  FUNCTION  (PDF)  WHICH  GAYE 
PISF  TO  A random  sample  ACCORDING  TO  A DISCRETE  NONPARAMETRIC 
MAXIMUM  PENALIZED  LIKELIHOOD  CRITERION 

EVALUATE  THE  PROBABILITY  ESTIMATE  FROM  IMSL  ROUTINE  NOMPLE  AT 
A POINT  Y 

FISHER'S  EXACT  METHOD  FOR  2 BY  2 MATRICES 

incluoance  test 

KOLHCGOROV-SMIRNOV  ONE-SAMPLE  TEST 
KOLMOGOPOV-SMIRNOV  tmo-sample  test 

CALCULATE  ANO  TEST  THE  SIGNIFICANCE  OF  THE  KENDALL 
COEFFICIENT  OF  CONCOROANCF 

KFNDflLL'S  TEST  FOP  CORRELATION 

GIVFN  K,  THF  SCOPE  FROM  THE  KENDALL  RANK  CORRELATION 
COEFFICIENT  CALCULATIONS  (SEE  NMKEN) , AND  N»  THE  SAMPLE  SIZEt 
CALCULATE  THE  FREQUENCY  DISTRIBUTION  OF  K ANO  THE  PROBABILITY 
OF  EQUALLING  OR  EXCEEDING  THE  GIVEN  K 

JONCKHEERE'S  K-SAMPLE  TRENDS  TEST  AGAINST  ORDERED 

alternatives 

NUMERICAL  RANKING 

given  a MONOTONICALLY  ordered  set  OF  OBSERVATIONS,  DETERMINE 
TIES  ANO  CERTAIN  STATISTICS  RELATED  TO  THE  TIES.  IN  THE 
OUTPUT  DESCRIPTION  BELOH,  T REFERS  TO  THE  NUMBER  OF 
OBSRRVATIONS  TIED  FOR  A GIVEN  RANK,  ANO  THE  SUM  IS  OVER  ALL 
RANKS. 

BHAPKAR  V TRST 

WILCOXON'S  SIGNED  RANK  TEST.  IF  THE  DIFFERENCE,  X-Y,  HAS 
ALREADY  BEEN  COMPUTED  INTO  X,  CALL  NRWMPO. 

HILCOXON'S  rank-sum  TEST 

PEPFOPM  A SINGLE-LINKAGE  OR  COMPLETE-LINKAGE  HIERARCHICAL 
CLUSTER  ANALYSIS  GIVEN  A SIMILARITY  MATRIX 

COMPUTE  A MATRIX  OF  FACTOR  SCORE  COEFFICIENTS  FOR  INPUT  TO 
IMSL  ROUTINE  OFSCOR 

COMPUTE  an  UNPOTATED  FACTOR  LOADING  MATRIX  ACCORDING  TO  A 
COMMON  factor  model  BY  UNWEIGHTED  OR  GENERALIZED  LEAST 
SQUARES,  OP  BY  MAXIMUM  LIKELIHOOD  PROCEDURES 
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BUG 

OFHBfiR 

OFIMAG 

OFTHB^ 

OFPPTN 

OFPROT 

OFPFGI 

OFPGTA 

OCFCHN 

OFSrCP 

OINC 

OPPINC 

otplkp 

OLCCHP 

PI nroM 
RincvA 

PLcrw 

RtnnpH 

PLFflP 

PLFITI 


iP7r 


TRANS‘='OPMATTON  OF  UNROTATEO  FACTOR  LOADING  MATRIX  TO  OBLIQUE 
AXES  BY  HARRIS-KAISER  HFTHOD 

COMPUTE  an  UNROTATEC  factor  LOADING  MATRIX  ACCORDING  TO  AN 
IMAGE  MODEL 

LEAST  SOUARES  SOLUTION  TO  THE  MATRIX  EQUATION  AT  = 0 

COMPUTE  AN  UNROTATEO  FACTOR  LOADING  MATRIX  ACCORDING  TO  A 
PRINCIPAL  COMPONENT  MOOFL 

OBLIQUE  TRANSPORMATION  OF  THE  FACTOR  LOADING  MATRIX  USING  A 
target  matrix,  including  PIVOT  AND  POWER  VECTOR  OPTIONS 

communalities  and  normalized  factor  residual  correlation 

MATRIX  CALCULATION 

ORTHOGONAL  ROTATION  OF  A FACTOR  LOADING  MATRIX  USING  A 
generalized  ORTHOMAX  CRITERION,  INCLUDING  QUARTIMAX,  VARIMAX, 
AND  FQUAMAX 

ORTHOGONAL  TRANSFORMATION  OF  THE  FACTOR  LOADING  MATRIX  USING 

A target  matrix 

COMPUTE  A SET  OF  FACTOR  SCORES  GIVEN  THE  FACTOR  SCORE 
COEFFICIENT  MATRIX 

WILK'S  TEST  FOR  THE  INDEPENDENCE  OF  K SETS  OF  MULTI-NORMAL 

variates 

obtain  the  PRINCIPAL  COMPONENTS  OF  AN  H VARIATE  SAMPLE  OF 
OBSERVATIONS 

MAXIMUM  LIKELIHOOD  ESTIMATION  FROM  GROUPED  AND  CENSORED 
NORMAL  DATA 

GENERATE  THE  INOFPENOENT  VARIABLE  SETTINGS  FOR  AN  ORTHOGONAL 
CENTRAL  COMPOSITE  DESIGN,  GIVEN  THE  MINIMUM  AND  MAXIMUM  VALUE 
FOR  EACH  VARIABLE 

OECOnE  A OUADPATIC  REGRESSION  MODEL 

COMPUTE  variances  OF  DECODED  ORTHOGONAL  POLYNOMIAL  REGRESSION 

coefficients 

VARIANCES  OP  COOED  ORTHOGONAL  POLYNOMIAL  REGRESSION 
COEFFICIENTS  POR  USAGE  ONLY  IN  CONJUNCTION  WITH  IMSL  ROUTINES 
RLEOTH  AND  RLEOTW,  AND  PROVIDED  TO  PREPARE  INPUT  FOR  IMSL 
ROUTINE  RLOCVA 

DECODE  an  OPTHOGONAL  POLYNOMIAL  REGRESSION  MODEL 

USING  A LEAPS  AND  BOUNDS  ALGORITHM,  DETERMINE  A NUMBER  OF 
BEST  RFGRFSSION  SUBSETS  OF  A FULL  REGRESSION  MODEL 

PURP  REPLICATION  ERROR  DEGREES  OF  FREEDOM  AND  SUM  OF  SQUARES 
- IN  COPP  VERSION 
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RLFITO 

RLFCP 

RLFCPC 

RLFCTH 

RLFOTW 

RLGCPI 

PLGnMO 

PL  ISC'" 

RLINFF 

RL  ML’L 

RLCNE 

RLOPPC 

RLPGLY 

RLPCLl 

PLPRPT 

RLPRCO 

RLPFS 

PLSEP 


PURP  REPLICATION  ERROR  DEGREES  OF  FREEDOM  AND  SUM  OF  SQUARES 
- OUT  OF  CORE  VERSION 

ORTHOGONAL  POLYNOMIAL  REGRESSION  ANALYSIS  - EASY  TO  USE 
VERSION 

SELECT  REGRESSION  MODEL  USING  FORWARD  STEPWISE  ALGORITHM 
(FORCING  VARIABLES  INTO  THE  MODEL)  (ENTRY  IN  RLSTEP) 

ORTHOGONAL  POLYNOMIAL  REGRESSION  - FORSYTHE 

WEIGHTED  orthogonal  POLYNOMIAL  REGRESSION  (FORSYTHE) 

center  independent  variable  SETTINGS  AND  GENERATE  CENTERED 
SQUARE  AND  CROSS  PRODUCT  TERMS  - IN  CORE  VERSION 

CENTER  independent  VARIABLE  SETTINGS  AND  GENERATE  UNCENTERED 
SQUARE  AND  CROSS  PRODUCT  TERMS  - OUT  OF  CORE  VERSION 

ONE  OR  TWO-SIDED  RESPONSE  CONTROL  USING  A FITTED  SIMPLE 
LINEAR  REGRESSION  MODEL 

POINT  AND  INTERVAL  INVERSE  PREDICTION  USING  A FITTED  SIMPLE 
LINEAR  REGRESSION  MODEL 

MULTIPLE  LINEAR  REGRESSION  ANALYSIS 

ANALYSIS  OF  A SIMPLE  LINEAR  REGRESSION  MODEL 

PREDICT  RESPONSE  USING  ORTHOGONAL  POLYNOMIAL  REGRESSION  MODEL 
GENERATE  ORTHOGONAL  POLYNOMIALS 

GENERATE  ORTHOGONAL  POLYNOMIALS  WITH  THE  ASSOCIATED  CONSTANTS 
AA  AND  3B  (ENTRY  IN  RLPOLY) 

CALCULATE  100 (1-ALPHA)  PER  CENT  CONFIDENCE  INTERVALS  FOR  THE 
TRUE  RESPONSE  AND  FOR  THE  AVERAGE  OF  NR  FUTURE  OBSERVATIONS 
ON  THE  RESPONSE  AT  A SET  OF  N POINTS  IN  THE  DESIGN  SPACE  - IN 
CORF  VERSION 

CALCULATE  lOO(l-ALPHA)  PER  CENT  CONFIDENCE  INTERVALS  FOR  THE 
TRUE  RESPONSE,  AND  FOR  THE  AVERAGE  OF  NR  FUTURE  OBSERVATIONS 
ON  THE  RESPONSE,  AT  A POINT  IN  THE  DESIGN  SPACE  - OUT  OF  CORE 
VERSION 

PFPFQRM  A RESIDUAL  ANALYSIS  FOR  A FITTED  REGRESSION  MODEL 
ALLOWING,  OPTIONALLY,  A MODEL  BASED  ON  A SUBSET  OF  THE 
ORIGINAL  DATA  MATRIX 

SELECTION  OF  A REGRESSION  MODEL  USING  A FORWARD  STEPWISE 
algorithm  and  COMPUTATION  OF  THE  USUAL  ANALYSIS  OF  VARIANCE 
TABLE  ENTRIES  - EASY  TO  USE  VERSION 


pLSTFD 


SELECT  REGRESSION  MODEL  USING  FORWARD  STEPWISE  ALGORITHM 
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RLSUBH 

PLSliH 

RSHIT7 

RSMSSE 

SSPAKO 

SSPBK 

SSPANT 

SPPBLK 

SSSANO 

SSS8LK 

SS5CAM 

9S5FST 

UERTST 

USCPOH 

USHIST 

USPTUT 

USHVl 

USLEAP 


1 


RETRIEVE  A SYMMETRIC  SUBMATRIX  FROM  A MATRIX  STORED  IN 
SYMMETRIC  STORAGE  MODE.  RLSUBM  MAY  BE  USED  IN  CONJUNCTION 
WITH  RLSTEP. 

REORDER  ROWS  AND  CORRESPONDING  COLUMNS  OF  A SYMMETRIC  MATRIX 
STORED  IN  SYMMETRIC  STORAGE  MODE 

FIT  THE  NON-LINEAR  REGRESSION  MODEL  Y(I)  = ALPHA  ♦ 
8ETA»GAMHA**X(I)  ♦ Ed) 

COMPUTE  THE  ERROR  SUM  OF  SQUARES  FOR  THE  MODEL  Yd)  = ALPHA  ♦ 
BETA*GAHHA**X (I)  ♦ E(I)  FOR  GIVEN  VALUES  OF  THE  PARAMETERS, 
ALPHA,  BETA,  AND  GAMMA 

SIMPLE  RANDOM  SAMPLING  WITH  PROPORTION  OATA-INFERENCES 
REGARDING  THE  POPULATION  PROPORTION  AND  TOTAL 

STRATIFIED  RANDOM  SAMPLING  WITH  PROPORTION  DATA  - INFERENCES 
REGARDING  THE  POPULATION  PROPORTION  AND  TOTAL 

FDR  the  CASF  of  SIMPLE  RANDOM  SAMPLING  WITH  CONTINUOUS  DATA, 
MAKF  INFERENCES  REGARDING  THE  POPULATION  MEAN  AND  TOTAL  USING 
RATIO  OR  REGRESSION  ESTIMATION 

STRATIFIED  RANDOM  SAMPLING  WITH  CONTINUOUS  OATA-INFERENCES 
REGARDING  THE  POPULATION  MEAN  AND  TOTAL  USING  RATIO  OR 
REGRESSION  ESTIMATION 

FOR  THE  CASE  OF  SIMPLE  RANDOM  SAMPLING  WITH  CONTINUOUS  DATA 
MAKE  INFERENCES  REGARDING  THE  POPULATION  MEAN  AND  TOTAL 

STRATIFIED  RANDOM  SAMPLING  WITH  CONTINUOUS  DATA  - INFERENCES 
REGARDING  THE  POPULATION  MEAN  AND  TOTAL 

SINGLE  STAGE  CLUSTER  SAMPLING  WITH  CONTINUOUS  DATA 
INFERENCES  REGARDING  THE  POPULATION  MEAN  AND  TOTAL 

TWO-STAGE  SAMPLING  WITH  CONTINUOUS  DATA  AND  EQUISIZEO  PRIMARY 
UNITS  - INFERENCES  REGARDING  THE  POPULATION  MEAN  AND  TOTAL 

ERROR  MESSAGE  GENERATION 

READ  A MATRIX  - OPTIONAL  SEQUENCE  CHECK 

PRINT  A HISTOGRAM 

PRINT  A histogram,  ALLOWING  PRINTING  OF  TWO  FREQUENCIES  USING 
ONE  histogram  BAR 

PRINT  A histogram  (HORIZONTAL) 

PRINT  RESULTS  OF  THE  BEST  REGRESSIONS  ANALYSIS  PERFORMED  BY 
TMSL  ROUTINE  PLEAP 


usmnmx 


LOCATES  THE  MINIMUM  AND  MAXIMUM  VALUES  OF  A VECTOR 


OUG 


USPC 

U'^PDF 

USPLH 

USPOP 

UPRCV 

USPCV*< 

ustp.ff 

UGH0 

IIGKPSH 

USHLFM 

'JSWLFH 

FH 

USWTFV 

USWTSH 

USWTSV 

VflPMXF 

v a PMys 

vaesHF 

va  PSMS 

VCCKVO 

VnvTPF 
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PRINT  FflNPLE  PDF,  THEORETICAL  PDF  AND  CONFIDENCE  9AN0 
INFORHATION  <PLOT  THESE  ON  OPTION) 

PLOTS  TWO  SAMPLE  PROBABILITY  DISTRIBUTION  FUNCTIONS  AGAINST 
THEIR  SPECTRA 

PROVIDES  A PRINTER  PLOT  OF  UP  TO  TEN  FUNCTIONS 
READ  A MATRIX 
RFAH  A VECTOR 

RFAO  A VECTOR  CONTAINING  MISSING  VALUE  COOES 

PRINT  A BINARY  TREE  (WHICH  MAY  REPRESENT  THE  RESULTS  OF  A j 

HIERARCHICAL  CLUSTERING  ALGORITHM)  j 

i 

PRINT  A MATRIX  WITH  OR  WITHOUT  USER-SUPPLIED  COLUMN  LABELS  - j 

BANC  STORAGE  MODE  j 

PRINT  A MATRIX  WITH  OR  WITHOUT  USER-SUPPLIED  LABELS  - BAND 
SYMMETRIC  STORAGE  MODE  I 

'■■i 

PRINT  A MATRIX  WITH  USER-SUPPLIED  COLUMN  LABELS  - FULL  1 

STORAGE  MODE 

PRINT  A MATRIX  WITH  USER-SUPPLIED  LABELS  - SYMMETRIC  STORAGE 

h^OOF 


PRINT  A MATRIX  - FULL  STORAGE  MODE 
PRINT  A VECTOR 


PRINT  A MATRIX  - SYMMETRIC  STORAGE  MODE 


PRINT  ROW  OR  COLUMN  OF  A MATRIX  - SYMMETRIC  STORAGE  MODE 


find  THE  MAXIMUM  ABSOLUTE  VALUE  OF  THE  ELEMENTS  OF  A VECTOR 
OR  A SUBSET  OF  THE  ELEMENTS  OF  A VECTOR 

FIND  THE  MAXIMUM  ABSOLUTE  VALUE  OF  THE  ELEMENTS  OF  A ROW  (OR 
COLUMN)  OF  A MATRIX  STORED  IN  SYMMETRIC  STORAGE  MODE 


SUM  THE  ABSOLUTE  VALUES  OF  THE  ELEMENTS  OF  A VECTOR  OR  A 
SUBSET  OF  A VECTOR 

SUM  THE  ABSOLUTE  VALUES  OF  THE  ELEMENTS  OF  A ROW  (OR  COLUMN) 
OF  A MATRIX  STORED  IN  SYMMETRIC  STORAGE  MODE 

PERFORM  THE  CONVOLUTION  OF  TWO  INPUT  SEQUENCES  OF  DATA 
USING  THE  FAST  FOURIER  TRANSFORM 

STORAGE  MODE  CONVERSION  - BAND  TO  FULL 


VCVTCH 


STORAGE  MODE  CONVERSION  OF  MATRICES 

hermitian 


FULL  COMPLEX  TO 
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VnvTF9  STORAGE  MOQF  CONVERSION  - FULL  TO  BAND 

vrvTFQ  STORAGE  MODE  CONVERSION  - FULL  TO  BAND  SYMMETRIC 

7CVTES  STORAGE  MODE  CONVERSION  OF  MATRICES  - FULL  TO  SYMMETRIC 

VCVTHC  STORAGE  MOOE  CONVERSION  OF  MATRICES  - HERMITIAN  TO  FULL 

COMPLEX 

STORAGE  MODE  CONVERSION  - SAND  SYMMETRIC  TO  FULL  STORAGE 
MOOE 

VCVTCS  STORAGE  MODE  CONVERSION  - BAND  SYMMETRIC  TO  SYMMETRIC 

VCVTSc  STORAGE  MOOE  CONVERSION  OF  MATRICES  - SYMMETRIC  TO  FULL 

VCVTSO  STORAGE  MODE  CONVERSION  - SYMMETRIC  TO  BAND  SYMMETRIC 

VOCPS  DECOMPOSE  AN  INTEGER  INTO  ITS  PRIME  FACTORS 

VM«:H2C  HOUSEHOLDER  TRANSFORMATION  - ZERO  A SINGLE  COMPLEX  ELEMENT  OF 
A MATRIX  A 

VHSH2R  HOUSEHOLDER  TRANSFORMATION  - ZERO  A SINGLE  ELEMENT  OF  A 

MATRIX  A 

VHSH3R  HOUSFHOLDFR  TRANSFORMATION  - ZERO  TWO  ELEMENTS  OF  A MATRIX  A 

VTFPPP  VECTOR  INNER  PRODUCT  CF  TWO  VECTORS  OR  SUBSETS  OF  TWO  VECTORS 

VTPRSS  VECTOR  INNER  PRODUCT  OF  TWO  VECTORS  EACH  OF  WHICH  IS  PART  OF 

SOME  MATRIX  STORED  IN  SYMMETRIC  MODE 

VMULes  MATRIX  MULTIPLICATION  - BAND  STORAGE  MODE 

VMUL'’'='  MtJLTIPLICATlON  OF  A MATRIX  STORED  IN  BAND  STORAGE  MODE  AND  A 
MATRIX  STORED  IN  FULL  STORAGE  MOOE 

VMUL9S  MULTIPLICATION  OF  A BANO  MATRIX  STORED  IN  BAND  STORAGE  MOOE 
ANO  A symmetric  MATRIX  STORED  IN  SYMMETRIC  STORAGE  MODE 

VMULEB  MULTIPLICATION  OF  A FULL  MATRIX  BY  A BAND  MATRIX  STORED  IN 
BANO  STORAGE  MOOE 

VMULRE  MftTPIX  MULTIPLICATION  - FULL  STORAGE  MOOE 

VMULFM  MATRIX  MULTIPLICATION  OF  THE  TRANSPOSE  OF  MATRIX  A BY  MATRIX 
3 - FULL  STORAGE  MODE 

V*'ULFP  MATRIX  MULTIPLICATION  OF  MATRIX  A BY  THE  TRANSPOSE  OF  MATRIX 

B - eijll  storage  mode 

VMULPO  MULTIPLICATION  OF  A MATRIX  STORED  IN  FULL  STORAGE  MODE  ANO  A 
BANO  symmetric  MATRIX  STORED  IN  BANO  SYMMETRIC  STORAGE  MODE 

VMULES  FULL  MATRTX  BY  SYMMETRIC  MATRIX  MULTIPLICATION  j 

j 
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VMULCl 

VMULQF 

VMUECO 

VMULCS 

VMUL?'» 

VMt'LSF 

VMULSQ 

VHtJLSS 

VNP*<FI 

VNRMFl 

VNPMF? 

VNPf'Sl 

VNPMS? 

VPOLYC 

VSCPT4 

yPCRTH 

\/<;pPTP 

ycoPTT 


VSRTPM 

VTPROF 

VTPPG^ 


multiplication  of  a aANO  SYMMETRIC  MATRIX  STORED  IN  BAND 
SYMMETRIC  STORAGE  MODE  BY  A BAND  MATRIX  STORED  IN  BAND 
STORAGff  MODE 

MULTIPLICATION  OF  A BAND  SYMMETRIC  MATRIX  STORED  IN  BAND 
symmetric  STORAGE  MODE  BY  A FULL  MATRIX  STORED  IM  FULL 
STORAGE  MODE 

MULTIPLICATION  OF  TWO  MATRICES  STORED  IN  BAND  SYMMETRIC 
STORAGE  MODE 

MULTIPLICATION  OF  A MATRIX  STORED  IN  BAND  SYMMETRIC  STORAGE 
MODE  BY  A MATRIX  STORED  IN  SYMMETRIC  STORAGE  MODE 

MULTIPLICATION  OF  A SYMMETRIC  MATRIX  STORED  IN  SYMMETRIC 
STORAGE  MODR  BY  A BAND  MATRIX  STORED  IN  BAND  STORAGE  MODE 

MULTIPLICATION  OF  A MATRIX  STORED  IN  SYMMETRIC  STORAGE  MODE 
BY  A FULL  MATRIX 

MULTIPLICATION  OF  A MATRIX  STORED  IN  SYMMETRIC  STORAGE  MODE 
PY  A MATRIX  STORED  IN  BAND  SYMMETRIC  STORAGE  MODE 

MATRIX  MULTIPLICATION-SYMMETRIC  STORAGE  MODE 

infinity-norm  of  a matrix  - FULL  STORAGE  MODE 

l-NOPM  OF  A MATRIX  - FULL  STORAGE  MODE 

EUCLIDEAN  NORM  OF  A MATRIX  - FULL  STORAGE  MODE 

1-NORM  OF  A MATRIX  - SYMMETRIC  STORAGE  MODE 

EUCLIDEAN  NORM  OF  A MATRIX  - SYMMETRIC  STORAGE  MODE 

MATf^IX  POLYNOMIAL  EVALUATION  - FULL  STORAGE  MODE 

SORT  ARRAYS  BY  ALGEBRAIC  VALUE  (ENTRY  IN  VSORTM) 

SORT  ARRAYS  BY  ABSOLUTE  VALUE 

SORT  ARRAYS  BY  ALGEBRAIC  VALUE  - PERMUTATIONS  RETURNED  (ENTRY 
IN  VSRTPM) 

INTERCHANGE  THE  ROWS  OR  COLUMNS  OF  A MATRIX  USING  A 
PERMUTATION  VECTOR  SUCH  AS  ONE  OBTAINED  FROM  IMSL  ROUTINES 
VSOPTP  OR  VSRTPM 

SORT  ARRAYS  BY  ABSOLUTE  VALUE  - PERMUTATIONS  RETURNED 
TRANSPOSE  PRODUCT  OF  MATRIX  - FULL  STORAGE  MODE 
TRANSPOSE  PRODUCT  OF  MATRIX  - SYMMETRIC  STORAGE  MODE 


VTPAN 


transpose  a RECTANGULAR  MATRIX  IN  PLACE 
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VUAPC  AnOITION  OF  A BAND  MATRIX  STORED  IN  BAND  STORAGE  MODE  AND  A 

BAND  SYMMETRIC  MATRIX  STORED  IN  BAND  SYMMETRIC  STORAGE  MODE 
{MATRIX  SUBTRACTION  MAY  BE  DONE  VIA  THIS  ROUTINE  IF  THE  USER 
(PRIOR  TO  ENTRY)  MANIPULATES  THE  SIGNS  OF  THE  MATRICES  TO 
GIVE  THF  DESIRED  RESULT) 


VUAFfi  ADDITION  OF  A MATRIX  STORED  IN  FULL  STORAGE  MODE  AND  A MATRIX 

STORED  IN  BAND  STORAGE  MODE  (MATRIX  SUBTRACTION  MAY  BE  DONE 
VIA  THIS  ROUTINE  IF  THE  USER  (PRIOR  TO  ENTRY)  MANIPULATES  THE 
SIGNS  OF  THE  MATRICES  TO  GIVE  THE  DESIRED  RESULT) 

VUAFO  ADDITION  OF  A MATRIX  STORED  IN  FULL  STORAGE  MODE  AND  A BAND 

SYMMETRIC  MATRIX  STORED  IN  BAND  SYMMETRIC  STORAGE  MODE 
(MATRIX  SUBTRACTION  MAY  BE  DONE  VIA  THIS  ROUTINE  IF  THE  USER 
(PRIOR  TO  ENTRY)  MANIPULATES  THE  SIGNS  OF  THE  MATRICES  TO 
GIVE  THE  DESIRED  RESULT) 

VUAFS  ADDITION  OF  A MATRIX  STORED  IN  FULL  STORAGE  MODE  TO  A MATRIX 

STORED  IN  SYMMETRIC  STORAGE  MODE  (MATRIX  SUBTRACTION  MAY  BE 
DONE  VIA  THIS  ROUTINE  IF  THE  USER  (PRIOR  TO  ENTRY) 
MANIPULATES  THE  SIGNS  OF  THE  MATRICES  TO  GIVE  THE  DESIRED 
RESULT) 

VUASB  ADDITION  OF  A MATRIX  STORED  IN  SYMMETRIC  STORAGE  MODE  AND  A 

BAND  MATRIX  STORED  IN  BAND  STORAGE  MODE  (MATRIX  SUBTRACTION 
MAY  BE  DONE  VIA  THIS  ROUTINE  IF  THE  USER  (PRIOR  TO  ENTRY) 


MANIPULATES 

RESULT) 

THE  SIGNS  OF 

THE  MATRICES 

TO 

GIVE  THE 

DESIRED 

VUASQ 

ADDITION  OF 

A SYMMETRIC 

MATRIX  STORED 

IN 

SYMMETRIC 

STORAGE 

MODE  TO  A 

SYMMETRIC 

BAND  MATRIX 

STORED 

IN  symmetric  band 

STORAGE  MODE  (MATRIX  SUBTRACTION  MAY  BE  DONE  VIA  THIS 
ROUTINE  IF  THE  USER  (PRIOR  TO  ENTRY)  MANIPULATES  THE  SIGNS  OF 
THE  MATRICES  TO  GIVE  THE  DESIRED  RESULT) 

7ANLYT  DETERMINATION  OF  ZEROS  OF  AN  ANALYTIC  COMPLEX  FUNCTION  USING 
MULLER'S  METHOD  WITH  DEFLATION 

ZBRENT  TO  FIND  A ZERO  OF  A FUNCTION  WHICH  CHANGES  SIGN  IN  A GIVEN 
INTERVAL 

7CP0LY  ZEROS  OF  A POLYNOMIAL  WITH  COMPLEX  COEFFICIENTS 
( JENKTNS-TRAUB) 

ZFALSE  APPROXIMATE  SOLUTION  TO  F(X)=0 

7POLR  ZEROS  OF  A POLYNOMIAL  WITH  REAL  COEFFICIENTS  (LAGUERRE) 

ZOADC  RIND  THE  ROOTS  OF  THF  QUADRATIC  EQUATION  A*Z**?^B*Z»C  = 0.0, 

where  the  coefficients  a,  B,  and  C are  complex  NUMBERS 

ZOAOR  FIND  THE  ROOTS  OF  THE  QUADRATIC  EQUATION  A*Z**2*B*’»C  = 0.0, 

where  the  coefficients  a,  b,  and  c are  real  numbers 
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7RFflLl  7RFaLl  FINOS  THE  REAL  ZEROS  OF  A REAL  FUNCTION  --  USED  WHEN 

INITIAL  GUESSES  ARE  POOR 

ZRFAL?  ’REAL?  FINOS  THE  REAL  ZEROS  OF  A REAL  FUNCTION  — USED  WHEN 

initial  guesses  are  GOOO 

7PPOLY  ZEROS  OF  A POLYNOMIAL  WITH  REAL  COEFFICIENTS  ( JENKINS-TRA U3) 

7SPCH  GENERATE  K POINTS  IN  AN  N DIMENSIONAL  RECTANGLE 

ZSYSTM  OETERMINATION  OF  A ROOT  OF  A SYSTEM  OF  N SIMULTANEOUS 

NONLINEAR  EOUATIONS  IN  N UNKNOWNS*  F(X)=0,  IN  VECTOR  FORM  (N 

can  be  1) 

ZXFTP  minimize  a UNIMOOBL  FUNCTION  OF  ONE  INDEPENDENT  VARIABLE, 

WHERE  A KNOWN  FINITE  INTERVAL  CONTAINS  THE  MINIMUM,  USING  THE 
FIBONACCI  TECHNIQUE 

ZXMIN  A QUASI-NEWTON  ALGORITHM  FOR  FINDING  THE  MINIMUM  OF  A 

FUNCTION  OF  N VARIABLES 

7XSSC  A MODIFIED  LEVENBERG-M ARQUARDT  ALGORITHM  FOR  FINDING  THE 

MINIMUM  OF  THE  SUM  OF  SQUARES  OF  M FUNCTIONS  OF  N VARIABLES 

ZXILP  MAXI-’IZE  A LINEAR  FUNCTION  SUBJECT  TO  A SET  OF  LINEAR 

CONSTRAINTS  CZXILP  IS  DESIGNED  TO  HANDLE  THE  PHASE  ONE 
LINEAR  PROGRAMMING  PROBLEM  AND  ZX2LP  IS  DESIGNED  TO  HANDLE 
THE  PHASF  TWO  LINEAR  PROGRAMMING  PROBLEM) 

ZX?LP  SEE  ZXILP 

7X3LP  SOLVE  THE  LINEAR  PROGRAMMING  PROBLEM  MAX  CT*X  SUBJECT  TO  A*X 

LESS  than  or  EQUAL  TO  B,  AND  X GREATER  THAN  OR  EQUAL  TO  0 
WHERE  CT  EQUALS  C-TRANSPOSE 


r 
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HSL  (PROPRIETARY) 

THP  COC  MATH  SCIEHCE  LIPRARY  CONTAINS  OVER  300  NUMERICAL 
MATHEMATICAL  POUTINFS  COVERING  THE  FOLLOWING  EIGHT  AREASI 
.programmed  ARITHMETIC 
.ELEMENTARY  FUNCTIONS 
.POLYNOMIALS  and  SPECIAL  FUNCTIONS 
.ORDINARY  DIFFERENTIAL  EQUATIONS 
.INTERPOLATION,  APPROXIMATION  AND  QUADRATURE 
.LINEAR  ALGERRA 

.PROBABILITY,  STATISTICS  AND  TIME  SERIES 
.NONLINEAR  EQUATICN  SOLVERS 

FFTFRENCFt  MATH  SCIENCE  LIBRARY,  VOLUMES  1-8,  COC  PUBLICATION 
NUMBER  60327500. 

ROUTINES  IN  library  'HSL*  INCLUDE! 

ACPI  SINGLE  CONTINUED  FRACTION  INTERPOLATION  ON  TABULAR  OATA  WITH 

ARBITRARY  SPACING 

ADR  ADD  COEFFICIENTS  OF  LIKE  POWERS  OF  TWO  REAL  POYLNOMIALS 

ATTKEN  ATTXEN'S  INTERPOLATION  OF  ORDER  N-1  (ORDER  RANGE  FROM  1-9) 

AMCON  PPOVIDE  CFRTAIN  MACHINE  AND  MATHEMATICAL  CONSTANTS  AS  SINGLE 

PRECISION  NUMBERS  OF  MAXIMUM  ACCURACY 

ATSM  SELFCT  A SUBTABLE  ORDERED,  ACCORDING  TO  PROXIMITY,  OF  THOSE 

POINTS  THAT  HAVE  ABSCISSAE  CLOSEST  TO  A GIVEN  VALUE,  FROM  A 
MONOTONE  ORDERED  TABLE 

8ALANC  BALANCE  A COMPLEX  MATRIX  BY  THE  USE  OF  DIAGONAL  SIMILARITY 
TPANSFORMATIONS 

banfig  determine  a specified  number  of  the  smallest  eigenvalues  and 

ASSOCIATED  EIGENVECTORS  OF  THE  ALGEBRAIC  EIGENVALUE  PROBLEM 
A»VI=LAMROA*B*VI  WHERE  A IS  A SYMMETRIC,  NONNEGATIVE 
DEFINITE,  NARROW  BAND  MATRIX  AND  B IS  A POSITIVE  DEFINITE 
OTAGONAL  MATRIX 

BCHSCC  decompose  a real,  symmetric  positive  band  MATRIX  INTO 

(BANDED)  UPPER  AND  LOWER  TRIANGULAR  FACTORS 

BOCWNP  decompose  a banded  matrix  INTO  banded  lower  AND  UPPER 

triangular  factors  with  no  pivoting 

BDFCCM  OFCOMPOSF  A BANDED  MATRIX  B INTO  BANDED  LOWER  AND  UPPER 

TRIANGULAR  FACTORS  L AND  U,  WITH  IMPLICIT  EQUILIBRATION  AND 
PARTIAL  PIVOTING 

BFSNTS  EVALUATE  A TABLE  FOR  THE  BESSEL  FUNCTION  I(X)  FOR 

••  f'J"! 

F'/ftLUftTF  A TflBLF  OF  VALUES  OF  THE  BESSEL  FUNCTION  Kit) 


% 
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RFTAR  COMPUTE  INCOMPLETE  BETA  RATIO  (OF  THE  INCOMPLETE  BETA 

FUNCTION  AT  X,P,Q  TO  THE  COMPLETE  BETA  FUNCTION  AT  P,QJ 

BFEANP  SOLVE  LY=8  AND  UX=Y  BY  BACK  SUBSTITUTIONS  - WHERE  B IS  A 

MATRIX  CONSISTING  OF  M COLUMN  VECTORS  AND,  L AND  U ARE  LOWER 
AND  UPPER  triangular  FACTORS,  POSSIBLY  OBTAINED  FROM  BDCWNP 

BFBSUM  SOLVE  LY=8  AND  UX=Y  BY  BACK  SUBSTITUTIONS  - WHERE  3 IS  A 
MATRIX  CONSISTING  OF  M COLUMN  VECTORS  AND,  L AND  U ARE  LOWER 
ANO  UPPER  TRIANGULAR  MATRICES  OBTAINED  FROM  BDECOM 

BITFRM  SOLVE  A SYSTEM  OF  LiNFAR  EQUATIONS  WITH  ITERATIVE  REFINEMENT 
FOR  SYSTEMS  HAVING  A BAND  COEFFICIENT  MATRIX 

BITPFM  SOLVE,  WITH  ITERATIVE  REFINEMENT,  A SYSTEM  OF  LINEAR 

EQUATIONS  HAVING  A BAND  COEFFICIENT  MATRIX 

BITRNP  SOLVE,  WITH  ITERATIVE  REFINEMENT,  A SYSTEM  OF  LINEAR 

EQUATIONS  HAVING  A BAND  COEFFICIENT  MATRIX 

RITRPO  SOLVE  A SYSTEM  OF  LINEAR  EQUATIONS  WITH  ITERATIVE  REFINEMENT, 
GIVEN  THE  TRIANGULAR  DECOMPOSITION 

BITWNP  SOLVE,  WITH  ITERATIVE  REFINEMENT,  A SYSTEM  OF  LINEAR 

EQUATIONS  HAVING  A BAND  COEFFICIENT  MATRIX 

BLCKDQ  SOLVE  A SYSTEM  OF  FIRST  ORDER  DIFFERENTIAL  EQUATIONS  AT  A 
POINT  B,  GIVEN  THE  (INITIAL)  VALUES  AT  A POINT  A 

RIE':CM  SOLVE  A SYSTEM  OF  N LINEAR  EQUATIONS  (WITH  M RIGHT-HAND 

SIDES),  HAVING  A BAND  COEFFICIENT  MATRIX 

BLSWNP  SOLVE  A SYSTEM  OF  LINEAR  EQUATIONS  (WITH  SEVERAL  RIGHT-HAND 
SIDES),  HAVING  A BAND  COEFFICIENT  MATRIX,  USING  NO  PIVOTING 

BPOITM  solve  a system  of  linear  EQUATIONS  WITH  ITERATIVE  REFINEMENT 
- A 0ANOFO,  SYMMETRIC  SYSTEM  WITH  POSITIVE  DEFINITENESS 

BPDSEB  SOLVE  LY=B  AND  LTX=Y  BY  BACK  SUBSTIUTIONS  - WHERE  B IS  A 

MATPIX  CONSISTING  OF  M COLUMN  VECTORS  AND  L AND  LT  ARE  THE 
LOWER  triangular  FACTOR  AND  ITS  TRANSPOSE  POSSIBLY  OBTAINED 
FROM  BCHSDC 

9PPS0M  SOLVE  A POSITIVE  DEFINITE  SYMMETRIC  BAND  SYSTEM  OF  EQUATIONS 
HAVING  M RIGHT-HAND  SIDES 

BRTLTT  COMPUTE  THE  TEST  STATISTIC  FOR  BARTLETT'S  TEST  OF  HOMOGENEITY 
OP  A GROUP  OF  VARIANCE  ESTIMATES  AND  DETERMINE  THE 
PROBABILITY  OF  OBTAINING  A VALUE  FOR  THE  TEST  STATISTIC  LESS 
THAN  THAT  OBSERVED 

BSJ  evaluate  the  spherical  BESSEL  FUNCTION  J(X)  FOR  N=-1,0,...,I 


BSUPHT 


find  a least  squares  solution  to  an  OVEROETERMINED  SYSTEM 
THAT  HAS  BEEN  OPCOMPOSED  USING  HOUSEHOLDER  TRANSFORMATIONS 
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BVP 

CAPS 


CBAREX 

CCOHPE 

CCONGP 

COECOH 

COEPIV 

nEL3 

CFBSUM 

CPPME 

CGITPF 

CGLFSM 

CHF0AP 

CHFBFV 

CHIOST 

CHTPRB 

CHIRAB 

CHTC^ 


SOLVE  NONLINEAP  P-POINT  BOUNDARY  VALUE  PROBLEM  IN  ORDINARY 
DIFFERENTIAL  EQUATIONS 

ADO  COEFFICIENTS  OF  LIKE  POWERS  OF  TWO  COMPLEX  POLYNOMIALS 

EVALUATE  r**R  FOR  C A COMPLEX  NUMBER  AND  R A REAL  NUMBER 

EVALUATE  A POLYNOMIAL  HAVING  COMPLEX  COEFFICIENTS  AT  A 
COMPLEX  POINT 

SOLVE  THE  RECTANGULAR  SYSTEM  AX-BAR=B-BAR  IN  THE  LEAST 
SQUARES  SENSE,  IF  NO  EXACT  SOLUTION  EXISTS  - A,  B-BAR,  X-BAR 
ARE  COMPLEX 

DECOMPOSE  A COMPLEX  SQUARE  MATRIX  INTO  POWER  AND  UPPER 

triangular  matrices  with  partial  pivoting  ano  row 

EQUILIBRATION 

GIVEN  THE  COMPLEX  COEFFICIENTS  OF  A POLYNOMIAL,  COMPUTE  THE 
COMPLEX  COEFFICIENTS  OF  THE  DERIVATIVE  POLYNOMIAL 

COMPUTE  THE  COMPLETE  ELLIPTIC  INTEGRAL  OF  THE  THIRD  KINO 

SOLVE  LY=B  ANO  UX=Y  BY  FORWARD  ANO  BACKWARD  SUBSTITUTIONS, 
WHERE  B IS  A MATRIX  CONSISTING  OF  M COLUMN  VECTORS  WITH 
COMPLEX  ELEMENTS,  ANO  L AND  U ARE  LOWER  AND  UPPER  TRIANGULAR 
MATRICES  OBTAINED  FROM  COECOH 

CONSTRUCT  THE  MINIMAX  POLYNOMIAL  THROUGH  A DISCRETE, 

WEIGHTED,  SET  OF  POINTS 

SOLVE  A COMPLEX  SYSTEM  OF  LINEAR  EQUATIONS  HAVING  M 
RIGHT-HAND  SIDE  COMPLEX  COLUMN  VECTORS  WITH  ITERATIVE 
refinement 

SOLVE  A COMPLEX  SYSTEM  OF  LINEAR  EQUATIONS  HAVING  M 

RIGHT-HANO  SIDES 

FINO  A CLOSE  APPROXIMATION  TO  A MINIMAX  FIT  OF  A GIVEN 
FUNCTION  OVER  A GIVEN  INTERVAL 

EVALUATE  A CHFBYCHEV  POLYNOMIAL  AT  A GIVEN  POINT 
PERFORM  THE  CHI-SQUARE  DISTRIBUTION  TEST 

COMPUTE  the  PROBAPILITY  OF  OBTAINING  A VALUE  OF  CHI-SQUARE 
WHICH  IS  LESS  THAN  OR  EQUAL  TO  THE  GIVEN  VALUE  CHI-SQUARE 

PERFORM  A CHI-SQUARE  TEST  FOR  RUNS  ABOVE  AND  BELOW  ZERO  - 
TESTS  HYPOTHESIS  THAT  A SAMPLE  OF  RANDOM  VARIABLES  IS 
obtained  from  a population  WHICH  IS  SYMMETRICALLY  DISTRIBUTED 
ABOUT  ZERO 

PERFORM  THE  CHI-SQUARE  TEST  FOR  RUNS  UP  ANO  DOWN 


CHSOFC 


DECOMPOSE  A POSITIVE  DEFINITE  SYMMETRIC  MATRIX  INTO  A LOWER 
TRIANGULAR  MATRIX  ANO  ITS  TRANSPOSE 


rnSGC  FUNCTION  TO  COMPUTE  THE  VALUE  OF  CHI-SQUARE  WHEN  GIVEN  THE 

EXPECTED  AND  OBSERVED  FREQUENCIES 


CHTOL  EVALUATE  THE  DISTANCE  OF  A POINT  TO  A LINE 

CINPRO  COMPUTE  THE  INNER  PRODUCT  OF  TWO  VECTORS  HAVING  COMPLEX 

COEFFICIENTS  IN  DOUBLE  PRECISION 

CINT  GIVFN  THE  COMPLEX  COEFFICIENTS  OF  A POLYNOMIAL,  COMPUTE  THE 

COEFFICIENTS  OF  THE  INTEGRAL  POLYNOMIAL 

CITEPF  SOLVE  LY=g  AND  UX=Y  BY  FORWARD  AND  BACKWARD  SUBSTITUTIONS 
WITH  ITERATIVE  REFINEMENT,  WHERE  B IS  A MATRIX  CONSISTING  OF 
M COLUMN  VECTORS  HAVING  COMPLEX  ELEMENTS,  AND  L AND  U ARE 
LOWER  AND  UPPER  TRIANGULAR  MATRICES  OBTAINED  FROM  COECOM  - 
PROVIDE  THE  DATA  FOR  ESTIMATING  THE  CONDITION  NUMBER  OF  THE 
COEFFICIENT  MATRIX  AND  THE  NUMBER  OF  CORRECT  DIGITS  IN  THE 
FIRST  COMPUTED  SOLUTION 

CLOIV  DIVIDE  A POLYNOMIAL  WITH  COMPLEX  COEFFICIENTS  BY  THE  LINEAR 

EXPPESSION  (X+B)  WHERE  B IS  COMPLEX 

CMPYR  find  the  PRODUCT  OF  TWO  POLYNOMIALS  WHEN  ANY  OF  THE 

COEFFICIENTS  ARE  COMPLEX 

CNSLVL  ESTIMATE  THE  ERROR  PERFORMED  IN  THE  EVALUATION  OF  A COMPLEX 

polynomial  in  the  NEIGHBORHOOD  OF  ONE  OF  ITS  ROOTS 

COMBES  COMPUTE  A TABLE  OF  BESSEL  FUNCTIONS  OF  THE  FIRST  AND  SECOND 

KINDS  POP  COMPLEX  ARGUMENT  AND  ORDERS 

COMCUB  FIND  THE  SLOPES  AT  A GIVEN  SET  OF  POINTS  OF  THE  CUBIC  SPLINE 

PASSING  THROUGH  THE  POINTS 

COMPEV  EVALUATE  A REAL  POLYNOMIAL  AT  A COMPLEX  POINT 

CONPAY  PERFORM  ARITHMETIC  OPERATIONS  ON  THE  OBSERVATIONS  OF  ONE 

vartable  in  a multiplexed  data  array  and  a specified  constant 

COPCCV  compute  EITHER  THE  AUTOCORRELATION  COEFFICIENTS  OR  THE 

AUTOVARIANCE  COEFFICIENTS  FOR  ONE  OF  THE  VARIABLES  IN  A 
MULTIPLFXFO  DATA  ARRAY 

COSEVL  EVALUATE  A COSINE  POLYNOMIAL  AT  A GIVEN  POINT 

CPDIV  PROVIDE  THE  QUOTIENT  AND  REMAINDER  OBTAINED  BY  DIVIDING  ONE 

POLYNOMIAL  BY  ANOTHER  - COEFFICIENTS  MAY  BE  COMPLEX 

CPOLRT  FIND  ALL  ROOTS  OF  AN  NTH  DEGREE  POLYNOMIAL  HAVING  COMPLEX 

COEFFICIENTS 

CPTRAN  COO'’OINATE  TRANSLATION  SUCH  THAT  THE  POLYNOMIAL  PCX)  BECOMES 

PCX^T)  - P(X)  MAY  HAVE  COMPLEX  COEFFICIENTS. 
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AtJG 

PQDTV 

CRFV 

CSHRKK 

CIJOIC? 

CUPV 

OCEHT 

nrwNF 

ncwNP 

OErOM 

OEIG 

TEFTV 

OETFPH 

OTFTA<^ 

DLETF 
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DSCRPT 

□SCRP? 

OTSPFT 
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DIVIDE  the  COMPLEX  POLYNOMIAL  BY  THE  QUADRATIC  EXPRESSION 
(X**?*9*X*C) , 3 AND  C COMPLEX 

revfrse  the  order  of  polynomial  coefficients  in  an  array  - 

COEFFICIENTS  MAY  BE  COMPLEX 

SUBTRACT  COFFFICIENTS  OF  LIKE  POWERS  OF  TWO  POLYNOMIALS  - 
coefficients  may  be  COMPLEX 

COMPUTE  the  coefficients  OF  THE  POLYNOMIAL  P(AX)  FROM  THE 
COEFFICIENTS  OF  THE  POLYNOMIAL  P(X)  - COMPLEX  COEFFICIENTS 

FIT  A CUBIC  TO  TWO  POINTS,  GIVEN  THE  SLOPE  AT  EACH 

EVALUATE  THE  MERIT  FUNCTION  FOR  A GIVEN  DATA  SET 

REDUCE  A GIVEN  MATRIX  TO  UPPER  TRIANGULAR  FORM  BY  HOUSEHOLDER 
TRANSFORMATIONS 

DECOMPOSE  A SQUARE  MATRIX  INTO  LOWER  AND  UPPER  TRIANGULAR 

MATRICES  WITH  PARTIAL  PIVOTING  BUT  WITHOUT  ROW  EQUILIBRATION 

DECOMPOSE  A SQUARE  MATRIX  INTO  LOWER  AND  UPPER  TRIANGULAR 

MATRICES  WITHOUT  PIVOTING 

DECOMPOSE  A SQUARE  MATRIX  INTO  LOWER  AND  UPPER  TRIANGULAR 

MATRICES  WITH  PARTIAL  PIVOTING  AND  ROW  EQUILIBRATION 

SOLVE  FOR  THE  EIGENVALUES  AND  RIGHT  EIGENVECTORS  OF  THE 
DYNAMICAL  SYSTEM  AX . . *9 X. *0X5 0 WHERE  A,  8,  C ARE  REAL,  BUT 
OTHERWISE  GENERAL,  MATRICES 

GIVPN  THE  REAL  COEFFICIENTS  OF  A POLYNOMIAL,  COMPUTE  THE  REAL 
COEFFICIENTS  OF  THE  DERIVATIVE  POLYNOMIAL 

CALCULATE  THE  DETERMINANT  OF  A SQUARE  MATRIX  IN  THE  FORM 
01*«2**02)  USING  THE  INFORMATION  FROM  THE  SUBROUTINE  DECOM 

differentiate  NUMERICALLY  A FUNCTION  GIVEN  AS  A TABLE  WITH 
FQUISPACEP  ARGUMENTS 

REMOVE  SPECIFIED  OBSERVATIONS  FROM  A DATA  ARRAY 

SOLVE  NUMERICALLY  INITIAL  VALUE  PROBLEMS  IN  ORDINARY 
DIFFPpenTIAL  EQUATIONS 

COMPUTE  MEANS,  STANDARD  DEVIATIONS,  VARIANCES,  AND 
COEFFICIENTS  OF  SKEWNESS  ANO  KURTOSIS  FQR  MULTIPLEXED  DATA 
ARRAYS 

DFTERMINE  THF  MEDIAN,  MINIMUM,  MAXIMUM  ANO  RANGE  FOR  EITHER  A 
SINGLE  VARIABLE  IN  A MULTIPLEXED  DATA  ARRAY  OR  ALL  THE 
VARIABLES  IN  A MULTIPLEXED  DATA  ARRAY 

FURNISH  A GUE^S  OF  AN  EIGENVALUE  TO  A COMPLEX  HESSFNBERG 
MATRIX 
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GIVEN  AN  APPROXIMATE  EIGENVALUE/EIGENVECTOR  PAIR  OF  A REAL 
SYMMETRIC  MATRIX  A,  AND  THE  MATRIX,  AND  ESTIMATES  OF  THE 
CLOSEST  EIGENVALUES  TO  THE  GIVEN  EIGENVALUE,  PROVIDE  ERROR 
ROUNDS  and  possibly  REFINEMENT  OF  THE  EIGENVALUE 

GIVEN  AN  APPROXIMATION  TO  AN  EIGENVALUE  OF  A REAL  MATRIX 
HAVING  REAL  AND  DISTINCT  ROOTS,  CONVERGE  TO  THE 
FIGENVALUE-FIGENVECTOR  pair  whose  EIGENVALUE  IS  NEAREST  TO 
THIS  approximation 

refine  the  EIGENVECTORS  OBTAINED  FROM  SUBROUTINE  EIGVCH 
(wiflanot  Inverse  iteration) 

FIND  ALL  FIGENVECTORS  OF  A REAL,  SYMMETRIC  MATRIX  - SUBSET  OF 
EIGENVECTORS  MAY  ALSO  BE  FOUND 

COMPUTE  THE  EIGENVECTORS  CORRESPONDING  TO  A REAL  EIGENVALUE 
OF  A REAL  UPPER  HFSSEN8FRG  MATRIX 

FINO  ALL,  OR  OPTIONALLY  A SUBSET  OF  THE  EIGENVALUES  OF  A 
GENERAL,  PEAL-ELEMENTED  MATRIX 

EVALUATE  THE  INCOMPLETE  ELLIPTIC  INTEGRALS  OF  THE  FIRST  AND 
SECONO  KINO 

EVALUATE  THE  COMPLETE  ELLIPTIC  INTEGRAMS  OF  THE  FIRST  AND 
SECOND  KIND 

COMPUTE  THE  ELLIPTIC  INTEGRAL  OF  THE  THIRD  KINO 
COMPUTE  THE  ERROR  FUNCTION 

FIND  THE  INVERSE  ERROR  FUNCTION  - COMPUTE  THE  UPPER  LIMIT  OF 
THE  INTEGRAL  IN  THE  ERROR  FUNCTION 

evaluate  a POLYNOMIAL  HAVING  REAL  COEFFICIENTS  AT  A PEAL 
VALUE  OF  -^HE  INDEPENDENT  VARIABLE 

GENERATE  RANDOM  NUMBERS  HAVING  A NEGATIVE  EXPONENTIAL 

distribution 

COMPUTE  THE  VALUE  OF  THE  MODULUS  OF  A VECTOR 

ADO  TWO  FRACTIONS  AND  EXPRESS  THE  RESULT  AS  A FRACTION  IN  ITS 
LOWEST  FORM 

SOLVE  LY=B  AND  UX=Y  BY  FORWARD  AND  BACKWARD  SUBSTITUTIONS, 
WHFPF  8 IS  a MATRIX  CONSISTING  OF  M COLUMN  VECTORS,  AND  U AND 
L APF  LOWER  AND  UPPER  TRIANGULAR  MATRICES  OBTAINED  FROM  DECOM 

SOLVE  LY=R  AND  UX=Y  BY  FORWARD  AND  BACKWARD  SUBSTITUTIONS, 
WHERE  8 IS  A COLUMN  VECTOR,  AND  U AND  L ARE  LOWER  AND  UPPER 
triangular  matrices  obtained  from  DECOM 

SOLVE  the  rectangular  EQUATION  SYSTEM  AX-BAR=B-BAR  IN  THE 
LEAST  SQUARES  SENSE,  IF  NO  EXACT  SOLUTION  EXISTS  - A,  X-BAR, 
B-BAR  APF  COMPLEX 
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FCLSG  CONSTRUCT  A LEAST  SCUARE  POLYNOMIAL  OF  A SPECIFIED  DEGREE 

WHOSE  GRAPH  APPROXIMATES  A SET  OF  DATA  POINTS 

FOLSQ  CONSTRUCT  A LEAST  SQUARE  POLYNOMIAL  APPROXIMATION  OF  SOME 

PRE-ASSIGNEO  DEGREE  TO  A SET  OF  DATA  POINTS  WITH  GIVEN  WEIGHT 
WHERE  THE  POLYNOMIAL  IS  CONSTRAINED  AT  N POINTS  AND  THE 
DERIVATIVE  IS  ALSO  CONSTRAINED  AT  THE  FIRST  M OF  THE  N POINTS 
WHERE  M <=  N 

FERAC  CHANGE  A VECTOR  WITH  FRACTIONAL  COMPONENTS  INTO  ONE  WITH 

INTEGER  COMPONENTS  TIMES  A SCALAR  FRACTION 

FHPNEW  CONSTRUCT  THE  HERMETIAN  POLYNOMIAL  OF  DEGREE  N*M^1  THROUGH 
N+1  COORDINATES  WITH  DERIVATIVES  AT  THE  FIRST  M*1  POINTS 

FILTER  COMPUTE  THE  OUTPUTS  FROM  A MOVING  AVERAGE  --  AUTOGRESSIVE 
FILTER  - BOTH  INPUT  AND  OUTPUT  ARRAYS  MAY  BE  MULTIPLEXED 

ARRAYS 

FITLIN  FIND  THE  BEST  FIT  LINE  - MINIMIZE  THE  SUM  OF  THE  SQUARES  OF 

THE  PEPENDICULAR  DISTANCES  FROM  THE  POINTS  TO  THE  LINE 

FLGNEW  CONSTRUCT  THE  NTH  DEGREE  LAGRANGIAN  THROUGH  N*l  COORDINATES 
X(l),  AF(I) 

FLSCFY  FIND  A LEAST  SQUARES  POLYNOMIAL  OF  SPECIFIED  DEGREE  WHOSE 

GRAOH  APPROXIMATES  A SET  OF  DATA  POINTS 

FMFRAC  MULTIPLY  TWO  FRACTIONS  AND  EXPRESS  THE  RESULT  AS  A FRACTION 
IN  ITS  LOWEST  TERMS 

FMMX  MATPIX-MATRIX  MULTIPLICATION 

FMTMX  MULTIPLY  THE  TRANSPOSE  OF  A MATRIX  3Y  A MATRIX  ON  THE  RIGHT 

FMTR  TRANSPOSE  AN  M BY  N MATRIX 

FMTVCX  multiply  the  TRANSPOSE  OF  A COMPLEX  MATRIX  ON  THE  RIGHT  BY  A 
COMPLEX  VECTOR 

FMTVX  MULTIPLY  THE  TRANSPOSE  OF  A MATRIX  BY  A VECTOR 

FMULTl  MULTIPLY  A GIVEN  NTH  DEGREE  POLYNOMIAL  BY  A GIVEN  LINEAR 

FACTOR  TO  GIVF  AN  <N»1»TH  DEGREE  POLYNOMIAL 

FMVCX  MULTIPLY  A COMPLEX  MATRIX  ON  THE  RIGHT  BY  A COMPLEX  VECTOR 

FMVX  MATRIX-VECTOR  MULTIPLICATION 

FNORMl  NORMALIZE  A VECTOR 


FOURAP 


FIND  THE  LEAST  SQUARES  APPROXIMATING  TRIGONOMETRIC  POLYNOMIAL 
TO  A SET  OF  GIVEN  DATA  HAVING  EQUISPACED  ABSCISSAE 


iqr/ 
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pnu*?!  FiNH  AN  interpolating  trigonometric  polynomial  to  a set  of 

OATA  HAVING  EQUISPACED  ABSCISSAE 

FPUR  SUBTRACT  FROM  A VECTOR  ITS  COMPONENT  ALONG  ANOTHER  VECTOR 

GAkAIN  COMPUTE  THE  INCOMPLETE  GAMMA  FUNCTION 

GAMMa  pVALUATE  THE  GAMMA  FUNCTION  OF  A REAL  ARGUMENT  X 

GITPPM  SOLVE  A GENERAL  SYSTEM  OF  LINEAR  EQUATIONS  HAVING  M 

RIGHT-HAND  SIDES  WITH  ITERATIVE  REFINEMENT 

GITPCS  SOLVE  A GENERAL  SYSTEM  OF  LINEAR  EQUATIONS  HAVING  ONE 

RIGHT-HAND  SODE  WITH  ITERATIVE  REFINEMENT 

GLESCM  SOLVE  A GENERAL  SYSTEM  OF  LINEAR  EQUATIONS  HAVING  M 

oiGHT-HAND  SIDES 

GLFSCS  SOLVE  A GENERAL  SYSTEM  OF  LINEAR  EQUATIONS  HAVING  ONE 

right-hand  SIDE 

GMI  EVALUATE  NUMERICALLY  A SINGLE,  DOUBLE  OR  M-TUPLE  (M.LE.10» 

INTEGRAL  OF  AN  AReiTRARY  INTEGRAND  BETWEEN  ARBITRARY  LIMITS 

HANKEL  EVALUATE  THE  COMPLEX- VALUED  HANKEL  FUNCTION  OF  THE  FIRST  OR 
SECOND  KIND  FOR  RFAL  ARGUMENT  AND  INTEGER  ORDER 

HBPH  COMPUTE  A FINITE  DISCRETE  COMPLEX  FOURIER  TRANSFORM  OF  A 

ONF-,  TWO-  OR  THREF-OIMFNSIONAL  ARRAY  OF  COMPLEX  FOURIER 
AMPLITUDES 


HCF 

FIND  THE 

HIGHEST 

COMMON 

FACTOR  OF 

TWO  INTEGERS 

HCLP 

CALCULATE 

THE 

ROOTS 

OF  A 

POLYNOMIAL  HAVING  COMPLEX 

COEFFICIENTS 

HFRMIT 

EVALUATE 

THE  INTEGRAL 

OF  E**(-X 

♦*2>F(X>0X  FROM 

NEGATIVE  TO 

POSITIVE 

INFINITY 

WITH 

F(X)  a REAL 

FUNCTION  OF  ONE 

VARIABLE 

HRMT  1 

PERFORM 

interpolation. 

GIVEN  A 

VALUE  OF  THE 

INDEPENDENT 

VARIABLE 

ANO  a 

TABLE 

OF  CORRESPONDING  VALUES 

OF  THE 

INDEPENDENT  AND  DEPENDENT  VARIABLE  AND  ITS  DERIVATIVE  - 
EXTRAPOLATION  IS  ALLOWED 

HRMT?  PERFORM  HERMTTE  INTERPOLATIONS,  GIVEN  AN  ARRAY  OF  VALUES  OF 

THF  INDFPFNOENT  VARIABLE,  AND  A TABLE  OF  CORRESPONDING  VALUES 
OF  THE  INOEPENOENT  AND  THE  DEPENDENT  VARIABLE  AND  ITS 
ncRIVATIVE 

HSSN  REDUCE  A GENERAL  REAL  MATRIX  TO  AN  UPPER  HESSENBERG  FORM  BY  A 

SIMILARITY  transformation  AND  PROVIDE  THE  ELEMENTS  IF  THE 
TRANSFORMATION  MATRIX 

HSTGBM  DETERHINF  the  number  OF  OBSERVATIONS  OF  A RANDOM  VARIABLE 
WHICH  LIE  IN  USER  SPECIFIED  INTERVALS  - USEO  FOR  DISTRIBUTION 
TESTS  ANO  for  PLOTTING  HISTOGRAMS 
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TNPPRO 
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TNVITP 
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ITERFM 


ITERFS 

itfrin 
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COMPUTE  THE  INNER  PRODUCT  OF  TWO  VECTORS 

GIVEN  THE  REAL  COEFFICIENTS  OF  A POLYNOMIAL,  COMPOTE  THE 
COEFFICIENTS  OF  THE  INTEGRAL  POLYNOMIAL 

FIND  THF  INVERSE  OF  A SQUARE  MATRIX  USING  DECOM  AND  FBSUBM 

find  the  inverse  of  a square  matrix  with  ITERATIVE  REFINEMENT 

GENERATE  RANDOM  INTEGERS  BETWEEN  TWO  GIVEN  VALUES  - EACH  OF 
THE  INTEGERS  BETWEEN  THE  GIVEN  LIMITS  HAS  AN  EQUAL 
PROPA91LITY  OF  OCCURRING 

SOLVE  LY=R  and  LX=Y  BY  FORWARO  AND  BACKWARD  SUBSTITUTIONS 
WITH  AN  INTERATIVE  REFINEMENT,  WHERE  8 IS  A MATRIX  CONSISTING 
OF  M COLUMN  VECTORS,  AND  L AND  U ARE  LOWER  AND  UPPER 

Triangular  matrices  obtained  from  decom  - provide  the  data 
FOP  estimating  THF  CONDITION  NUMBER  OF  THE  COEFFICIENT  MATRIX 
AND  THE  NUMBER  OF  CORRECT  DIGITS  IN  THE  FIRST  COMPUTED 
SOLUTION 

SOLVE  L\-=B  AND  LX=Y  BY  FORWARD  AND  BACKWARD  SUBSTITUTIONS 
WITH  AN  INTERATIVE  PEFINEMENT,  WHERE  B IS  A COLUMN  VECTOR, 
AND  L and  U are  LOWER  AND  UPPER  TRIANGULAR  MATRICES  OBTAINED 
«^ROM  DECOM  - PPOV'TOF  THE  DATA  FOR  ESTIMATING  THE  CONDITION 
NUMBER  OF  THE  COEFFICIENT  MATRIX  AND  THE  NUMBER  OF  CORRECT 
OIGITS  IN  THE  first  COMPUTED  SOLUTION 

PERFORM  the  iterative  REFINEMENT  FOR  THE  INVERSE  OF  A SQUARE 
MATRIX 

PERPQRM  THF  TTFRATIVE  REFINEMENT  OF  A LEAST  SQUARES  SOLUTION 
OBTANFD  from  the  SUBROUTINE  BSUBHT 

SOLVE  LY=B  And  UX=Y  by  FORWARO  AND  BACKWARD  SUBSTITUTIONS 
WITH  AN  iterative  REFINEMENT  FOR  A POSITIVE  DEFINITE  SYSTEM 
AX=B  (B  IS  A MATRIX  CONSISTING  OF  M COLUMN  VECTORS  AND  L AND 
U APE  THE  LOWER  TRIANGLE  MATRIX  AND  ITS  TRANSPOSE  OBTAINED 
FROM  CHSOEC)  - PROVIDE  THE  DATA  FOR  ESTIMATING  THE  CONDITION 
NUMBER  OF  THE  COEFFICIENT  MATPIX  AND  THE  NUMBER  OF  CORRECT 
DIGITS  IN  THE  FIRST  COMPUTFD  SOLUTION 

SOLVE  LY=9  and  UX=Y  BY  FORWARD  AND  BACKWARD  SUBSTITUTIONS 
WITH  AN  ITERATIVE  REFINEMENT  FOR  A POSITIVE  DEFINITE  SYSTEM 
AX=B  (9  IS  A COLUMN  VFCTOP  AND  L AND  U ARE  THF  LOWER  TRIANGLE 
MATPIX  and  its  transpose  OBTAINED  FROM  CHSOEC)  - PROVIDE  THE 
DATA  FOP  estimating  THE  CONDITION  NUMBER  OF  THE  COEFFICIENT 
matrix  and  the  number  of  CORRECT  DIGITS  IN  THE  FIRST  COMPUTED 
SOLUTION 


OUG 

ITPSPM 

ITP‘:p'? 

LflGriP 
LAG  I NT 
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SOLVF  LY=9  and  aTX=Y  9Y  FORWARD  AND  BACKWARD  SUBSTITUTIONS 
WITH  ITERATIVE  REFINEMENT  (WHERE  B IS  A MATRIX  CONSISTING  OF 
M COLUMN  VECTORS,  AND  L AND  LT  ARE  A LOWER  TRIANGULAR  MATRIX 
AND  ITS  TRANSPOSE,  D IS  A DIAGONAL  MATRIX,  OBTAINED  FROM 
SPDCOM)  - PROVIDE  THE  DATA  FOR  ESTIMATING  THE  CONDITION 
NUMBER  OF  THE  COEFFICIENT  MATRIX  AND  THE  NUMBER  OF  CORRECT 
DIGITS  IN  THE  FIRST  COMPUTED  SOLUTION 

SOLVE  LY=B  AND  OLTX=Y  BY  FORWARD  AND  BACKWARD  SUBSTITUTIONS 
WITH  ITERATIVE  REFINEMENT  (WHERE  8 IS  A COLUMN  VECTOR,  AND  L 
AND  LT  APE  A LOWER  TRIANGULAR  MATRIX  AND  ITS  TRANSPOSE,  D IS 
A DIAGONAL  MATRIX,  OBTAINED  FROM  SPDCOM)  - PROVIDE  THE  DATA 
FOP  ESTIMATING  THE  CONDITION  NUMBER  OF  THE  COEFFICIENT  MATRIX 
AND  THE  NUMBER  OF  CORRECT  DIGITS  IN  THE  FIRST  COMPUTED 
SOLUTION 

DIFPERENTIATE  NUMERICALLY  A TABULAR  FUNCTION,  AT  ANY  POINT 

PEPPCRM  LAGPANGIAN  INTERPOLATION  AT  A GIVEN  ABSCISSA 

EVALUATE  THE  INTEGRAL  OF  A REAL  FUNCTION  OF  ONE  VARIABLE, 
GIV'^N  THE  ARRAYS  OF  THE  INDEPENDENT  AND  THE  DEPENDENT 
VARIABLES 

FVALUATp  the  integral  of  F(X)0X  from  a to  E**-X  with  F(X)  a 
REAL  FUNCTION  OF  ONE  VARIABLE  AND  E^’-X  THE  WEIGHTING  FN 

FIND  THE  eigenvalues  (REAL  AND  COMPLEX)  OF  A REAL  MATRIX 

find  the  least  common  multiple  of  two  integers 

DIVIDE  A POLYNOMIAL  WITH  REAL  COEFFICIENTS  BY  THE  LINEAR 
EXPRESSION  (X+B)  - B IS  REAL 

EVALUATE  THE  INTEGRAL  OR  A REAL  FUNCTION  OF  ONE  VARIABLE  OVER 
A FINITE  interval,  WHEN  THE  FUNCTION  GENERATOR  IS  GIVEN 

SOLVE  A GENERAL  SYSTEM  OE  LINEAR  EQUATIONS  HAVING  ONE 

right-hand  SIDE  WITH  PARTIAL  PIVOTING  BUT  WITHOUT  ROW 
equilibration  - PROVIDE  DATA  FOR  CALCULATING  THE  DETERMINANT 

SOLVE  A GENERAL  SYSTEM  OF  LINEAR  EQUATIONS  HAVING  ONE 

RIGHT-HAND  SIDE  WITHOUT  PIVOTING 

SOLVE  numerically  LINEAR  P-POINT  BOUNDARY  POINT  PROBLEMS  IN  N 
PIRST  QODFR  ORDINARY  DIFFERENTIAL  EQUATIONS 

•^OLVE  general  systems  of  LINEAR  ALGEBRAIC  EQUATIONS  - PROVIDE 
THE  DATA  TO  EVALUATE  READILY  THE  DETERMINANT  OF  THE 
COEFFICIENT  MATRIX 

SOLVE  A GENERAL  SYSTEM  OF  LINEAR  EQUATIONS  HAVING  ONE 

RIGHT-HANO  side  WITH  ITERRATIVE  REFINEMENT,  WITH  PARTIAL 
PIVOTING,  WITHOUT  ROW  EQUILIBRATION  - PROVIDE  THE  DATA  FOR 
calculating  the  determinant  and  the  data  FOR  ESTIMATING  THE 
CONDITION  NUMBER  OF  THE  COEFFICIENT  MATRIX 
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AUG 

LITHNP 

LOGGAM 

LSCHT4 

LSCHTS 

LSOSTT 

MIGFN 

MILN? 

MINPAT 

UPVR 

HULLP 

NBES  J 

NEWT 

NOMIQ 

NPANO 

NPICH 

NPKV*; 

NOKVSH 

NPHL 

NPHNO 


iq/r 


SOLVE  A GENERAL  SYSTEM  OF  LINEAR  EQUATIONS  HAVING  ONE 
RIGHT-HANO  SIOE  with  ITERATIVE  REFINEMENT  AND  WITHOUT 
PIVOTING 

COMPUTE  THE  NATURAL  LOGARITHM  OF  THE  GAMMA  FUNCTION  FOR 
COMPLEX  argument 

SOLVE  LINEAR  LEAST  SQUARES  PROBLEMS  FOR  AN  OVEROE TERMINEO 
system  WITH  •<  RIGHT-HANO  SIDES  BY  HOUSEHOLDER  TRANSFORMATIONS 

SOLVE  LINEAR  LEAST  SQUARES  PROBLEMS  FOR  AN  0 VEROETERMINEQ 
SYSTEM  WITH  ONE  RIGHT-HANO  SIDE  BY  HOUSEHOLDER 

transformations 

SOLVE  LINEAR  LEAST  SQUARES  PROBLEMS  BY  HOUSEHOLDER 

TRANSFORMATION,  USING  ITERATIVE  REFINEMENT 

FIND  A MINIMAX  FUNCTION  APPROXIMATION  TO  A SET  OF  POINTS  IN 
TERMS  OF  A LINEAR  COMBINATION  OF  A PRESCRIBED  SET  OF 
FUNCTIONS 

SMOOTH  A SET  OF  DATA  BY  AN  AVERAGING  PROCESS 

find  a MINIMAX  RATIONAL  FUNCTION  APPROXIMATION  OF  GIVEN 
DEGREE  TO  A SET  OF  POINTS 

FINO  THE  PRODUCT  OF  TWO  POLYNOMIALS  WHEN  THE  COEFFICIENTS  ARE 
ALL  PEAL 

find  all  ZEROS  OR  A SINGLE  ZERO  OF  A POLYNOMIAL  HAVING 
COMPLEX  COEFFICIENTS 

COMPUTE  BESSEL  FUNCTIONS  OF  FIRST  KINO  FOR  REAL  ARGUMENT  AND 
INTFGFR  ORDERS 

SOLVE  A SYSTEM  OF  NON-LINEAR  EQUATIONS 

SOLVE  A SYSTEM  OF  NON-LINEAR  ALGEBRAIC  EQUATIONS 

GFNFRATF  PSEUDO-RANDOM  NUMBERS  WHICH  ARE  NORMALLY  DISTRIBUTED 
AND  STORE  VALUES  IN  A MULTIPLEXED  ARRAY 

ENRICH  A SET  OF  POINTS  BY  ADDING  POINTS  ON  AN  INTERPOLATING 
CURVE  THROUGH  THE  GIVEN  POINTS 

SOLVE  A SYSTEM  OF  FIRST  ORDER  ORDINARY  DIFFERENTIAL  EQUATIONS 
AT  A POINT  B WITH  INITIAL  VALUES  GIVEN  AT  A POINT  A 

SOLVE  A SYSTEM  OF  FIRST  ORDER  ORDINARY  DIFFERENTIAL  EQUATIONS 
AT  A POINT  B WITH  INITIAL  VALUES  GIVEN  AT  A POINT  A 

GENERATE  PSEUDO-RANDOM  NUMBERS  HAVING  A NORMAL  DISTRIBUTION 

GENERATE  NORMALLY  DISTRIBUTED  PSEUDO-RANDOM  NUMBERS  WITH  A 
CONVENIENT  HAY  OF  HANDLING  THE  TAIL  OF  THE  DISTRIBUTION  - 
STORE  THOSE  NUMBERS  IN  A MULTIPLEXED  DATA  ARRAY 


ftUG 

Npsr, 

VI 

OPlPOY 

OP?RflY 

ORTHFT 

OPTHCN 

PflPE 

PARBL 

PAPFAG 
PPpT  A 

PpTNCM 

PCHY 

PO ITRM 

POITPS 

POTV 

PDLSC^I 

POl SOG 
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SOLVE  *1  PY  N SYSTEM  OF  NON-LINEAR  EQUATIONS 

ESTIMATE  THE  ERROR  PERFORMED  IN  THE  EVALUATION  OF  A REAL 
POLYNOMIAL  AT  A COMPLEX  POINT  IN  THE  NEIGHBORHOOD  OF  ONE  OF 
ITS  POOTS 

PERFORM  ONE  OF  NINE  POSSIBLE  TRANSFORMATIONS  ON  THE 
OBSERVATIONS  OF  A SINGLE  VARIABLE  IN  A MULTIPLEXFD  DATA  ARRAY 

PERFORM  AN  ARITHMETIC  OPERATION  (♦,  -,  *,  /,  ON  THE 
nORRESPONOTNG  OBSERVATIONS  OF  TWO  VARIABLES  STORED  IN 
MULTIPLEXFD  DATA  ARRAYS 

FIT  A GIVEN  SET  OF  POINTS  WITH  A LINEAR  COMBINATION  OF 
PRESCRIBED  GENERAL  FUNCTIONS  OF  LINEARLY  INDEPENDENT 
VARI ABLE(S) 

GIVEN  A SET  OF  N LINEARLY  INDEPENDENT  REAL  VECTORS  OF 
DIMENSION  M,  CONSTRUCT  A SET  WHICH  SPANS  THE  SAME  S'JBSPACE 
AND  WHOSE  VECTORS  ARE  ORTHONORMAL  WITH  RESPECT  TO  A DEFINED 
INNER  PRODUCT 

APPROXIMATE  FUNCTIONS  WHICH  HAVE  MACLAURIN  SERIES  EXPANSIONS 
BY  PATIONAL  FUNCTIONS  USING  PAGE  APPROXIMATIONS 


EVALUATE  THE  INTFGOAL  OF  A BOUNOEO  REAL  FUNCTION  OF  CNF  REAL 
variable  OVER  A FINITE  INTERVAL 

RPSDLVF  A RATIONAL  FUNCTION  INTO  PARTIAL  FRACTIONS 

COMPUTE  THE  probability  OF  OBTAINING  A RANDOM  VARIABLE  HAVING 
A VALUE  LESS  THAN  OP  EQUAL  TO  X FVOM  A BE^A  DISTRIBUTION 

COMPUTE  THE  CUMULATIVE  PROBABILITY  FOR  THE  BINOMIAL 
DISTRIBUTION 


COMPUTE  THE  CUMULATIVE  PROBABILITY  FOR  THE  CAUCHY 
DISTRIBUTION 


SOLVE  A POSITIVE  DEFINITE 
HAVING  M RIGHT-HAND  SIDES 

SYSTEM 

OF 

LINEAR 

EQUATIONS 

AX=B 

SOLVE  A POSITIVE  DEFINITE 
HAVING  ONE  RIGHT-HAND  SIDE 

SYSTEM 

OF 

LINEAR 

EQUATIONS 

AX  = 8 

PROVIDE  the  quotient  AND  REMAINDER  OBTAINED  BY  DIVIDING  ONE 
polynomial  by  another  - COEFFICIENTS  ARE  REAL 

SOLVE  A POSITIVE  DEFINITE  SYSTEM  AX=B  HAVING  M RIGHT-HAND 
SIDES  USING  THE  CHOLESKY  DECOMPOSITION 

SOLVE  A POSITIVE  DEFINITE  SYSTEM  AX=B  HAVING  ONE  RIGHT-HAND 
SIDE  USING  THF  CHCLFSKY  DECOMPOSITION 
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pncreM  '^OLVE  LY  = B ANO  l)X  = Y 9Y  FORWARD  AND  BACKWARD  SUBSTITUTIONS  FOR 
A POSITIVE  definite  SYSTEM  AX=B  - B IS  A MATRIX  OF  M COLUMN 
VECTORS  AND  L AND  U APE  THE  LOWER  TRIANGULAR  MATRIX  AND  ITS 
TRANSPOSE  obtained  FROM  CHSOEC 

onSPPS  '^OLVE  LY  = B AND  UX=Y  BY  FORWARD  AND  BACKWARD  SUBSTITUTIONS  FOR 
A POSITIVE  definite  SYSTEM  AX=B  - B IS  A COLUMN  VECTOR  AND  L 
AND  U APF  THE  LOWER  TRIANGULAR  MATRIX  AND  ITS  TRANSPOSE 
obtained  from  CHSOEC 

PFPTST  COMPUTE  THE  PROBABILITY  OF  OBTAINING  A RANDOM  VARIABLE  HAVING 
A VALUE  LFSS  THAN  OR  EQUAL  TO  X FROM  AN  F-  (VARIANCE-RATIO) 
OISTPIBUT'’ON 

or.FO*^  compute  THE  CUMULATIVE  PROBABILITY  FOR  THE  GEOMETRIC 

DISTRIBUTION 

pG“MA  OOMdUTE  the  probability  of  OBTAINING  A RANDOM  VARIABLE  HAVING 

A VALUE  LESS  THAN  OR  EQUAL  TO  X FROM  A GAMMA  DISTRIBUTION 

PHVpEE  COMPUTE  THE  CUMULATIVE  PROBABILITY  FOR  THE  HYPERGEOMETRIC 

DISTRIBUTION 

pIdETA  determine  the  value  of  a RANDOM  VARIABLE  FROM  A BETA 

0TSTRI3UTI0N  WHEN  THE  CUMULATIVE  PROBABILITY  IS  GIVEN 

PieiN  DETEPMINE  the  value  of  a random  variable  from  a binomial 

DISTRIBUTION  WHEN  THE  CUMULATIVE  PROBABILITY  IS  GIVEN 

PICHI  determine  THE  VALUE  OF  A RANDOM  VARIABLE  FROM  A CHI-SQUARE 

DTSTPIBUTTON  WHEN  THE  CUMULATIVE  PROBABILITY  IS  GIVEN 

PITHY  DETERMINE  THE  VALUE  OF  A RANDOM  VARIABLE  FROM  A CAUCHY 

DISTRIBUTION  WHEN  THE  CUMULATIVE  PROBABILITY  IS  GIVEN 

PIFVP  DETPRMINE  The  value  op  an  exponentially  DISTRIBUTED  RANDOM 

VARIABLE  when  THE  CUMULATIVE  PROBABILITY  IS  GIVEN 

PTEOTS  determine  the  VALUE  OF  A RANDOM  VARIABLE  FROM  AN  E 

DISTRIBUTION  WHEN  THE  CUMULATIVE  PROBABILITY  IS  GIVEN 

PTGANA  OFTPPMINE  THE  VALUE  OF  A RANDOM  VARIABLE  FROM  A GAMHA 

DISTRIBUTION  when  THE  CUMULATIVE  PROBABILITY  IS  GIVEN 

Pir-FO  PFTEPMINE  THE  VALUE  OF  A RANDOM  VARIABLE  FROM  A GEOMETRIC 

DTSTPIBUTTON  WHEN  THE  CUMULATIVE  PROBABILITY  IS  GIVEN 

olHYPC  DPTFRMINF  THE  VALUE  OF  A RANDOM  VARIABLE  FROM  A 

HVPFRGEOMETPIC  DISTRIBUTION  WHEN  THE  CUMULATIVE  PROBABILITY 
IS  GIVEN 

o^LC.SM  ppT-rPMlNE  THE  VALUE  OF  A PANOOM  VARIABLE  FROM  A LOG-NORMAL 
DTSTPIBUTTON  WHEN  THE  CUMULATIVE  PROBABILITY  IS  GIVEN 


' • • p y M 


DFTEPMINE  the  value  OF  A RANDOM  VARIABLE  FROM  A NEGATIVE 
BIhDNIAL  DISTRIBUTION  WHEN  THE  CUMULATIVE  PROBABILITY  IS 
GT  VPN 
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OTNCP*!  OETEPHINE  THE  VALUE  OF  A RANOOH  VARIABLE  FROM  A NORMAL 

ntSTPIlUTTON  WHEN  THE  CUMULATIVE  PROBABILITY  IS  GIVEN 

PIPOIS  DETERMINE  THE  VALUE  OF  A RANDOM  VARIABLE  FROM  A POISSON 

niSTRlBUTION  WHEN  THE  CUMULATIVE  PROBABILITY  IS  GIVEN 

PIPAYL  OFTERMINE  THE  VALUE  OF  A RANDOM  VARIABLE  FROM  A RAYLEIGH 

nTSTPTBUTTON  WHEN  THE  CUMULATIVE  PROBABILITY  IS  GIVEN 


PIT 


OFTERMINE  THE  VALUE  OF  A RANDOM  VARIABLE  FROM  A STUDENT'S  T 
DISTRIBUTION  when  THE  CUMULATIVE  PROBABILITY  IS  GIVEN 


PITPKM  determine  the  VALUE  OF  A RANDOM  VARIABLE  FROM  A TRUNCATED 

normal  01‘^TRIPUTION  when  THE  CUMULATIVE  PROBABILITY  IS  GIVEN 

PIUNF  determine  THE  VALUE  OF  A UNIFORMLY  DISTRIBUTED,  RANDOM 

VARIABLE  WHEN  THE  CUMULATIVE  PROBABILITY  IS  GIVEN 


PTUNFO  determine  THE  VALUE  OF  A RANDOM  VARIABLE  FROM  A UNIFORM 
OISORETE  niSTRIBUTION  WHEN  THE  CUMULATIVE  PROBABILITY  IS 
GIVEN 

PIWEBL  PETPPMINE  THE  VALUE  OF  A RANDOM  VARIABLE  FROM  A WEIBULL 
DISTRIBUTION  WHEN  THE  CUMULATIVE  PROBABILITY  IS  GIVEN 

PLAGR  FORMS  AND  READS,  AT  A GIVEN  STATION  X,  THE  POLYNOMIAL  PASSING 

through  all  of  A GIVEN  SET  OF  POINTS 

PLGNRM  COMPUTE  THE  PROBABILITY  OF  OBTAINING  A RANDOM  VARIABLE  HAVING 
A VALUE  LESS  THAN  OR  EQUAL  TO  X FROM  A LOG-NORMAL 
DISTRIBUTION 

PNBIN  COMPUTE  THE  CUMULATIVE  PROBABILITY  FOR  THE  NEGATIVE  BINOMIAL 

DISTRIBUTION 

PNCRM  COMPUTE  THE  CUMULATIVE  PROBABILITY  FOR  A NORMAL  DISTRIBUTION 

POPAND  GFNFRATF  RANDOM  INTEGERS  HAVING  THE  POISSON  DISTRIBUTION 

POAYL  COMPUTE  THE  CUMULATIVE  PROBABILITY  FOR  THE  RAYLEIGH 

DISTRIBUTION 

PPBFXP  nFTFpMiMP  the  probability  of  OBTAINING  A VARIABLE  HAVING 

VALUE  = XO  FROM  A POPULATION  HAVING  AN  EXPONENTIAL 
distribution 

PPPUNP  determine  the  PROBABILITY  OF  OBTAINING  A VARIABLE  HAVING 
VALUE  = XO  FROM  A POPULATION  HAVING  A UNIFORM  DISTRIBUTION 

PPDSUM  COMPUTE  THE  INNER  PRODUCT  OF  TWO  VECTORS  AND  ADO  IT  TO  AN 

INCOMING  VALUE  C 

PPTCH  ENRICH  A GIVEN  ARRAY  WHICH  DEFINES  A CURVE  BY  INSERTING 

POINTS  SO  AS  TO  OPTIMIZE  THE  MERIT  FUNCTION  OEFTNFO  IN  CURV 


POONY 


CONSTRUCT  An  approximation  WHICH  IS  THE  SUM  OF  A PRESCRIBED 
NUMBER  OF  EXPONENTIALS  TO  A SET  OF  N DATA  POINT'’ 


flUG 

PROCT 

PTriST 

PTRAN 

PTPNRM 

PUNFD 

PWPPL 

QDIV 

QNWT 

QPEIG 

GRl 

QUftP 

RflNO 

RflTL 

RflVLGH 

RBFSV 

RECOVl 

RFCOW? 

RFOSYSl 
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FIND  ALL  REAL  AND  COMPLEX  ROOTS  OF  A POLYNOMIAL  WITH  REAL 
COEFFICIENTS  Py  THE  METHOD  OF  BA IRSTOW-NEWT ON 

COMPUTE  THE  PROBABILITY  OF  OBTAINING  A RANDOM  VARIABLE  HAVING 
A value  less  THAN  OR  EQUAL  TO  X FROM  A T-  (STUDENT'S) 
niSTPIBUTION 

COOROINATF  TRANSLATION  SUCH  THAT  POLYNOMIAL  PCX)  BECOMES 
P(X»T)  - P(X)  HAS  REAL  COEFFICIENTS 

COMPUTE  THE  PROBABILITY  OF  OBTAINING  A RANDOM  VARIABLE  HAVING 
A value  less  than  OR  EQUAL  TO  X FROM  A TRUNCATED  NORMAL 
DISTRIBUTION  IN  THE  RANGE  BETWEEN  A AND  B 

COMPUTE  THE  CUMULATIVE  PROBABILITY  FOR  THE  DISCRETE  UNIFORM 
DISTRIBUTION 

COMPUTE  THE  PROBABILITY  OF  OBTAINING  A RANDOM  VARIABLE  HAVING 
A VALUE  LESS  THAN  OR  EQUAL  TO  X FROM  A WEIBULL  DISTRIBUTION 

DIVIDE  A REAL  POLYNOMIAL  BY  THE  QUADRATIC  EXPRESSION 
<X**2«'B*XfC)  » B AND  C REAL 

SOLVF  SYSTEMS  OF  NON-LINEAR  ALGEBRAIC  OF  TRANSCENDENTAL 
EQUATIONS 

FIND  ALL  EIGENVALUES  OF  A COMPLEX  MATRIX 

PERFORM  A SINGLE,  COMPLEX  QR-ITERATON  ON  A MATRIX  IN  UPPER 
HESSENBEPG  FORM,  HAVING  REAL  SUBDIAGONAL  ELEMENTS 

PERFORM  NUMERICAL  QUADRATURE  ON  BOTH  WELL-BEHAVED  AND 
POORLY-BEHAVED  FUNCTIONS 

GENERATE  UNIFORMLY  DISTRIBUTED  OR  NORMALLY  DISTRIBUTED  RANDOM 
NUMBERS 

COMPUTE  THE  COEFFICIENTS  OF  THE  LEAST  SQUARES  APPROXIMATION 
TO  A SET  OF  DISCRETE  DATA  BY  A RATIONAL  FUNCTION 

COMPUTE  the  RAYLEIGH  QUOTIENT  FOR  REAL  SYMMETRIC  MATRICES 

COMPUTE  BESSEL  FUNCTION  OF  SECOND  KINO  FOR  POSITIVE  PEAL 
ARGUMENT  AND  INTEGER  ORDERS 

OFCOVER  EIGENVECTORS  AFTER  A REDUCTION  USING  A TRIANGULAR 
MATRIX  IN  THE  SIMILARITY  TRANSFORMATION 

RFCOVFR  EIGENVECTORS  OF  THE  EIGENPROBLEMS  BAY=LAMBQAY  OR 
YTABrLAMBDAYT,  WHERE  A,  B ARE  REAL,  SYMMETRIC  AND  B IS 
POSITIVE  DEFINITE 

REDUCE  THE  EIGENPROBLFM  ( A-LAMBOAB) X=0  TO  A STANDARD 
SYMMETRIC  PROBLEM  ( P-L AHBO AI ) Z= 0 - A MUST  BE  REAL  SYMMETRIC, 
B MUST  BE  REAL  SYMMETRIC  POSITIVE  DEFINITE  TO  ALLOW  THE 
DECOMPOSITION  8=LLT 
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PPDS7S7 

PE  V 
RICH 

RKINTT 

RnpeC- 

OCNWT 

RUM'^flg 

PU^'SU□ 

SBP 
SC  PNG 

GFAPCH 

SEPAR 

SEPAR? 

SHRINK 

Sin 

STGSH 

SIPP 


HSL 


REOUCE  TO  STANDARD  FORM  THE  EIGENPROBLEMS  ( A B-L AmbOA I ) X= 0 OR 
(9A-LAMB0AI) Y=0,  WHERE  A,  B ARE  REAL  SYMMETRIC  ANC  B IS 

POSITIVE  definite 

REYPRSF  THP  order  of  real  POLYNOMIAL  COEFFICIENTS  IN  AN  ARRAY 

ENRICH  A GIVEN  CURVF  OEEINED  BY  AN  ARRAY  OF  POINTS  SO  AS  TO 
SATISFY  A SPECIFIED  CHORD  HEIGHT  TOLERANCE 

SOL  VP  A SYSTEM  OF  FIRST  ORDER  ORDINARY  OIEFERENTIAL  EQUATIONS 
AT  A POINT  B WITH  INITIAL  VALUES  GIVEN  AS  A POINT  A 

EVALUATE  THE  INTEGRAL  OF  A REAL  FUNCTION  OF  ONE  REAL  VARIABLE 
OVER  A FINITE  INTERVAL  USING  ROMBERG  INTEGRATION 

USES  DNWT  TO  SOLVE  SYSTEMS  OF  NONLINEAR,  ALGEBRAIC  OR 
transcendental  EQUATIONS  (IT  APPEARS  TO  BE  USEFUL  IN  THAT  IT 
DOES  NOT  GIVE  UP  ON  DIFFICULT  PROBLEMS  AS  EASILY  AS  OTHER  MSL 
SUBPOUTINES  - DNWT  SOLVED  34  OF  40  TEST  CASES,  RQNWT  SOLVED 
ALL  40) 

FOUNT  THE  NUMBER  CE  RUNS  ABOVE  AND  BELOW  ZERO  OF  DIFFERENT 
lengths  and  THE  EXPECTED  NUMBER  OF  RUNS  FOR  A SAMPLE  WHICH  IS 
RANMOMLY  SELECTED  FROM  A POPULATION  SYMMETRICALLY  DISTRIBUTED 
ABOUT  ZERO 


COUNT  THE  RUNS  UP  AND  DOWN  OF  DIFFERENT  LENGTHS  IN  A SAMPLE 
AND  DETERMINE  THE  EXPECTED  NUMBER  OF  RUNS  OF  DIFFERENT 
LENGTHS  FOR  A RANDOM  SAMPLE 

SUBTRACT  COEEFICIFNTS  OF  LIKE  POWERS  OF  TWO  REAL  POLYNOMIALS 

SOLVE  THE  EQUATION  SYSTEM  AX-aAR=3-BAR  BY  THE  CONJUGATE 
GRADIENT  METHOD  - DESIGNED  TO  BE  USED  WHEN  THE  HATRIX  A IS 
LARGE  BUT  HAS  MANY  ZERO  ELEMENTS 

USEO  IN  the  TBLU  PACKAGE  TO  PERFORM  A BINARY  TABLE  SEARCH 

FIND  ALL  eigenvalues  OF  A REAL,  SYMMETRIC  TRIOIAGONAL  MATRIX 

FIND  A SUBSET  OF  EIGENVALUES  OF  A REAL,  SYMMETRIC  TRIDIAGONAL 
MATPTX 

COMPUTE  the  coefficients  OF  THE  POLYNOMIAL  P(AX)  FROM  THE 
COEFFICIENTS  OF  THE  POLYNOMIAL  P(X)  - REAL  COEFFICIENTS 

EVALUATE  THE  SINE  AND  COSINE  INTEGRALS 

PERFORM  SMOOTHING  OF  A TRIGONOMETRIC  SERIES  BY  USE  OF  LANCZOS 
SIGMA-FACTOPS 

TPAMSFORM  eigenvectors  OF  AN  UPPER  HESSENBERG  MATRIX  H,  WHERE 
H=(P**-1)AP,  TO  EIGENVECTOPS  OF  THE  SIMILAR  MATRIX  A 


ETMPPC 


EVALUATE  THE  INTEGRAL  OF  ANY  FUNCTION  Y=E(X)  BETWEEN  THE 
LIMITS  A AMO  B USING  SIMPSON'S  RULE 
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SINEVL  EVALUATE  A SINE  POLYNOMIAL  AT  A GIVEN  POINT 

SINSFR  INTERPOLATE  A SET  OE  N ( A BSC ISS A , ORO I NAT E ) -P A I RS 

SHCCUP  PERFORM  SMOOTHING 

SMOOTH  COMPUTE  A VECTOR  OF  SMOOTHED  FUNCTION  VALUES  GIVEN  VECTORS  OF 
ARGUMENT  And  CORRESPONDING  FUNCTION  VALUES 

SHTVX  MULTIPLY  THE  TRANSPOSE  OF  A LARGE,  SPARSE  MATRIX  BY  A VECTOR 

SMVX  MATRIX-VECTOR  MULTIPLICATION  WHEN  THE  MATRIX  IS  LARGE  ANO 

SPARSE 

SPOCCM  OFCOhroSF  A POSITIVE  DEFINITE  SYMMETRIC  MATRIX  WITHOUT  USING 
THE  SQUARE  ROOT  ROUTINE 

SPCFEM  SOLVE  LY=3  AND  X=Y  BY  FORWARD  AND  BACKWARD  SUBSTITUTIONS  FOR 
A POSITIVE  DEFINITE  SYSTEM  AX=B  (B  IS  A MATRIX  OF  M COLUMN 
VECTORS,  ANO  L AND  U ARE  THE  LOWER  TRIANGULAR  MATRIX  ANO  ITS 
transpose,  and  0 THE  DIAGONAL  MATRIX  OBTAINED  FROM  SPCCOM) 

SPOFPS  SOLVE  LY=9  AND  X=Y  BY  FORWARD  AND  BACKWARD  SUBSTITUTIONS  FOR 
A POSITIVE  OFFTNITF  SYSTEM  AX=3  (B  IS  A COLUMN  VECTOR,  AND  L 
and  U ape  THE  lower  TRIANGULAR  MATRIX  AND  ITS  TRANSPOSE,  AND 
n THE  DIAGONAL  MATRIX  08TAINE0  FROM  SPOCOM) 

SPOSCM  SOLVE  A POSITIVE  DEFINITE  SYSTEM  AX=B  HAVING  M RIGHT-HAND 

SIC^S  WITHOUT  USING  THE  SQUARE  ROOT  ROUTINE 

SPDSCS  SOLVE  A POSITIVE  DEFINITE  SYSTEM  AX=B  HAVING  ONE  RIGHT-HAND 

SIDE  without  using  THE  SQUARE  ROOT  ROUTINE 

<;PITRM  SOLVE  A POSITIVE  DEFINITE  SYSTEM  OF  LINEAR  EQUATIONS  WITHOUT 
USING  THE  SQUARE  ROOT  ROUTINE  WITH  ITERATIVE  REFINEMENT 

SPTTPS  SOLVE  A POSITIVE  DEFINITE  SYSTEM  OF  LINEAR  EQUATIONS  WITHOUT 
USING  THE  SQUARE  ROOT  ROUTINE  WITH  ITERATIVE  REFINEMENT 

SPl UE  CONSTRUCT  A 5TH  OEGREE  SPLINE  INTERPOLATING  A SET  OF 
FQUTSPACED  DATA 

STAPT  PPAO  IN  AND  LIST  INPUT  DATA  WHICH  IS  TO  BE  ENRICHED  BY  USING 

OTHER  MSL  ROUTINES 

SUPQIA  PPQUCF  A COMPLEX  MATRIX  TO  UPPER  HESSEN8ERG  FORM  BY 

similarity  transformations,  using  unitary  matrices 
SUPniR  PPnUCE  A real  matrix  to  uppfp  hessenberg  form 
sumps  compute  double  precision  sums  of  THE  powers  OF  observations 

SUPPS  FIT  A SMOOTH  SURFACE  WITH  CONTINUOUS  FIRST  PARTIAL 

PFRIVATIVFS  TO  A SFT  OF  POINTS  DEFINED  OVFR  A RECTANGULAR 
GRIP 


SYMLR  find  all  PTGFNVALUES  of  a rfal,  symmetric  trioiagonal  matrix 


r ■ 
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I 

i ‘;ymqr  FiNn  all  eigenvalues  of  a real,  symmetric  trioiagonal  matrix 

I tpll'1  table  search  and  interpolation  with  one  independent  variable 

TBLU?  TABLE  SEARCH  AMO  INTERPOLATION  WITH  TWO  INDEPENDENT  VARIABLES 

TnLU3  table  SEARCH  AND  INTERPOLATION  WITH  THREE  INDEPENDENT 

variables 

TCOIAC,  COMMUTE  PARTIAL  OR  COMPLETE  EIGENSYSTEMS  OF  HERMETIAN 

MATRICES 

TFPFl  POLYNOMIAL  INTEPPCL ATTON  FOR  ONE  INDEPENDENT  VARIABLE 

TFRP?  polynomial  INTERPOLATION  FOR  TWO  INDEPENDENT  VARIABLES 

TFRP3  POLVNOMIAL  INTERPOLATION  FOR  THREE  INDEPENDENT  VARIABLES 

TPOCN®  PFRFORM  TRIANGULAR  DFCOMPOSITION  OF  A TRIOIAGONAL  MATRIX 

WITHOUT  PIVOTING 

TPOCCM  PERFORM  TRIANGULAR  OECOMPOSIT ION  OF  A TRIOIAGONAL  MATRIX  WITH 
PARTIAL  PIVOTING 

TPrFPM  pppfoRM  back  SUBSTITUTION 

TRDSCM  SOLVE  A TRIOIAGONAL  SYSTEM  OF  EQUATIONS  USING  TRIANGULAR 
nPCOMPOSITION  WITH  PARTIAL  PIVOTING  AND  BACK  SUBSTITUTION 

TPOSUB  PERFORM  BACK  SUBSTITUTION 

TROHNO  SOLVE  A TPIOIAGONAL  SYSTEM  OF  EQUATIONS  USING  TRIANGULAR 

DECOMPOSITION  WITHOUT  PIVOTING  ANO  BACK  SUBSTITUTION 

TPGOTF  differentiate  FORMALLY  A TRIGONOMETRIC  POLYNOMIAL 

TPGINT  INTEGRATE  FORMALLY  A TRIGONOMETRIC  POLYNOMIAL 

TRIP!  REDUCE  A REAL,  SYMMETRIC  MATRIX  TO  TRIOIAGONAL  FORM  BY  USE  OF 

HOUSFHOLOFR 'S  REDUCTION 

TPILOH  SOLVE  A LOWER  TRIANGULAR  SYSTEM  LX=3  WHERE  B IS  A MATRIX 

CONSISTING  OF  M COLUMN  VECTORS 

TPTLOS  SOLVE  A LOWER  TRIANGULAR  SYSTEM  LX=B  WHERE  B IS  A SINGLE 

COLUMN  VECTOR 

TPTUPM  SOLVE  AN  UPPER  TRIANGULAR  SYSTEM  UX=B  WHERE  B IS  A MATRIX 

CONSISTING  OF  M COLUMN  VECTORS 

TPIL'PS  SOLVE  AN  UPPER  TRIANGULAR  SYSTEM  UX=3  WHERE  8 IS  A SINGLE 

COLUMN  VECTOR 

TPLCIN  INVFPT  A LOWEP  TRIANGULAR  MATRIX 


TPUPIN 


invent  an  upper  triangular  matrix 


flUG  1977 


PAGE.  3-52 


UNCSPL  CONSTRUCT  A NONLINEAR  CUBIC  SPLINE  WITH  CONTINUOUS  SECOND 

DERIVATIVE  THROUGH  A GIVEN  SET  OF  DATA 

URANO  GENERATE  UNIFORMLY  DISTRIBUTED  PSEUDO-RANDOM  NUMBERS  WITH  THE 

SPECIFIED  UPPER  AND  LOWER  LIMITS  AND  STORE  VALUES  AS  ONE 
VARIABLE  IN  A MULTIPLEXED  DATA  ARRAY 

VALVEC  find  ALL  (OR  A SUBSET  OF)  EIGENVECTORS  OF  A COMPLEX  MATRIX 

VAFCRD  ARRANGE  THE  OBSERVAJIONS  OF  ONE  OF  THE  VARIABLES  IN  A 

multiplexed  data  array  so  that  THESE  OBSERVATIONS  ARE  STORED 
IN  INCREASING  ORDER 

VECOFD  ORDER  A SET  OF  COMPLEX  NUMBERS  ACCORDING  TO  MAGNITUDE,  EITHER 
INCREASING  OR  DECREASING 

VECTOR  GIVEN  A GOOD  APPROXIMATION  TO  AN  EIGENVALUE  OF  A REAL, 

symmetric  TRIOIAGONAL  matrix,  find  the  CORRESPONDING 
EIGFNVECTOR  AND  TRANSFORM  THE  RESULT  ACCORDING  TO  STORED 
INFORMATION  ABOUT  THE  ORIGINAL,  FULL  MATRIX 

VIP  COMPUTE  THE  INNER  PRODUCT  OF  TWO  VECTORS 


VIPA 

COMPUTE  THE  INNER  PRODUCT  OF 
INCOMING  VALUE  C 

TWO 

VECTORS  AND  ADO  IT 

TO  an 

VIPO 

COMPUTE 

PRECISION 

THE  INNER  PRODUCT 
ACCUMULATION 

OF 

TWO 

VECTORS 

WITH 

DOUBLE 

VTPCA 

COMPUTE 

PRECISION 

THE  INNER  PRODUCT  OF 
ACCUMULATION  AND  ADO  IT 

TWO 

TO 

VECTORS 

AN  INCOMING 

WITH 

VALUE 

DOUBLE 

C 

VIPCS 

COMPUTE 

THE  INNER  PRODUCT 

OF 

TWO 

VECTORS 

WITH 

DOUBLE 

PRECISION  ACCUMULATION  AND  SUBTRACT  IT  FROM  AN  INCOMING  VALUE 
C 


XIRAND  GENERATE  RANDOM  FLOATING  POINT  NUMBERS  BETWEEN  TWO  GIVEN 

VALUES  - EACH  OF  THE  FLOATING  POINT  NUMBERS  BETWEEN  THE  GIVEN 

LIMITS  HAS  AN  EQUAL  PROBABILITY  OF  OCCURRING 

XPLOT  PRINTER  PLOT  OF  UP  TO  5 VARIABLES  OR  SETS  OF  DATA  (ORDINATE) 

IN  THE  ORDER  IN  WHICH  THE  VALUES  ARE  STORED  (ABSCISSA) 

XYPLCT  PRINTER  PLOT  OF  UP  TO  5 ORDINATE  VARIABLES  VERSUS  A SINGLE 
ABSCISSA  VARIABLE  WHERE  THE  NUMBER  OF  VALUES  FOR  THE  ABSCISSA 
IS  THE  SAME  AS  THE  NUMBER  OF  VALUES  FOR  EACH  OF  THE  ORDINATE 
VARIABLES 

7AFUJ  find  N ZFOOS  OF  AN  ARBITRARY  COMPLEX-VALUED  FUNCTION  OF  A 

COMPLEX  VARIABLE 

7AFUM  FIND  N ZEROS  OF  AN  ARBITRARY  COMPLEX-VALUED  FUNCTION  OF  A 

COMPLEX  VARIABLE 

ZAFUR  find  M zeros  OF  AN  ARBITRARY  REAL-VAl UEO  FUNCTION  OF  A REAL 

VARIABLE 
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ZrcUNT 


ZPNP 


I 

1 
I 
i 

COUNT  THE  NUMBER  OF  TIMES  A FUNCTION  F(Z)  CIRCLES  THE  ORIGIN  j 

AS  Z TRANSVERSES  ANY  CONTOUR  MADE  UP  OF  STRAIGHT  LINE  j 

SEGMENTS  IN  A COMPLEX  PLANE,  AnO  HENCE  THE  NUMBER  OF  ZEROS  OF  i 

F(Z)  WITHIN  CLOSED  CONTOURS  (IF  THERE  ARE  POLES  WITHIN  THE 
CONTOUR  THEN  THE  PHRASE  “NUMBER  OF  ZEROS"  SHOULD  3E  REPLACED 
BY  "NUMBER  OF  ZEROS  - NUMBER  OF  POLES") 

COMPUTE  THE  MEAN  VALUE  OF  A SET  OF  OBSERVATIONS  AND  SUBTRACTS 
THE  MEAN  PROM  EACH  OF  THE  OBSERVATIONS 


NSROC 

•N^(?nc»  IS  A LIBRARY  OF  OTNSROC  WRITTEN  ANO/OR  SURPORTEO 

sciFNTi*^ic  and  utility  subprograms. 

REFFRENCESI  MOST  OF  THESE  ROUTINES  ARE  DOCUMENTED  IN  CCLIB/N,  WHICH 
MAY  BE  OBTAINED  FROM  USER  SERVICES.  THE  OTHER 
DOCUMENTS  ARE  ON  FILE  IN  USER  SERVICES. 

MACHINE-READABLE  DOCUMENTATION  MAY  BE  PRINTED  USING 
OPOGRAH  •PPOGDOC*  (SEE  PAGE  1-2). 

ROUTINES  IN  LIBRARY  'NSROC*  INCLUDE) 

AC  GET  ACCOUNT  NUMBER  FOP  THIS  JOB  I 

j 

ADJL  LRFT  ADJUST  A LINE  OF  WORDS  LEAVING  ONE  SPACE  BETWEEN  WORDS  -j 

anjR  RIGHT  ADJUST  A LINE  OF  WORDS  LEAVING  ONE  SPACE  BETWEEN  WORDS 

AI  AIRY  FUNCTION  INTEGRAL  i 

I 

ALTT^E  obtain  CPA,  CPB,  CP,  PP,  10  AND  WALL  CLOCK  TIMES  SINCE  START  ‘ 

OF  JOB  (OP  INTERCOM  SESSION) 

amaxe  find  maximum  value  of  an  array  (ALSO  contains  MAXE) 

AMINE  FINO  minimum  VALUE  OF  AN  ARRAY  (ALSO  CONTAINS  MINE) 

ANOVAl  ONE-WAY  ANALYSIS  OF  VARIANCE  WITH  UNEQUAL  N 

ANCVA?  TWC-WAY  analysis  of  variance  with  EQUAL  N 

APpWR  EXPONENTIATION  OF  POWER  SERIFS  - ONE  VARIABLE 

ARDCFT  PROFERITES  OF  U.S.  STANDARD  ATMOSPHERF  (1962) 

AFHIFT  shift  each  word  of  an  array 

ASCRT  FTN  AL»HANUMERIC  SO^T 

ASCRTMV  SORT  2-OIMFNSTONAL  ARRAY  USING  MOVLEV 
0AN9  PRINT  A BANNER  (PAGE) 

BFJYO  zero-order  BESSEL  FUNCTIONS  FOR  REAL  ARGUHENTS 

BFJYI  FIRST  DPOFR  8FSSEL  FUNCTIONS  FOR  REAL  ARGUMENTS 

BESST  HOOTFTED  BESSEL  FUNCTION  OF  THE  FIRST  KINO 

BFSSJ  BESSEL  FUNCTION  OF  THE  FIRST  KIND 

BFS*:K  MOOTFIEO  BESSEL  FUNCTION  OF  THE  SECOND  KINO 
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BESSY 
BM  AN 
BPPWR 
BS  J 
PRSF 
GE73 
CFN^FP 
CGAt'SS 

CHFILL 

CMPINV 

COPB^S 

COPPSTP 

CONTPCT 

COT  AN 

CntIPLF 

CPOT  AB 

OIS^OT 

OMPA 

QPPCPA 

nMpcjT 

□PRCOT 

nUMPA 

DIJPPCPA 

niipppiT 

nu‘'PF». 


BESSEL  FUNCTION  OF  THE  SECOND  KINO 
SOLVE  SYSTEM  AX=B  FOR  BANDED  SYMMETRIC  MATRICES 
EXPONENTIATION  OF  POWER  SERIES  IN  TWO  VARIABLES 
SPHERICAL  BESSEL  FUNCTION 

COMPLEX  BESSEL  FUNCTION  FOR  LARGE  ARGUMENT 

COMPLETE  ELLIPTIC  INTEGRAL  OF  THE  THIRD  KINO 

CENTER  A CHARACTER  STRING  WITHIN  AN  OUTPUT  FIELD 

COMPLEX  SOLUTION  OF  SIMULTANEOUS  EQUATIONS  AND  DETERMINANT  BY 
iterative  GAUSSIAN  ELIMINTAION 

FILL  (PORTION  OF)  AN  ARRAY  WITH  A CHARACTER 

COMPLEX  MATRIX  INVERSION 

BESSEL  FUNCTIONS  EO®  COMPLEX  ARGUMENT  AND  ORDER 
COMPARE  TWO  CHARACTER  STRINGS 

SQUEEZE  ARRAY  OF  IR-EORMAT  CHARACTERS  TO  LEFT  (SEE  EXPAND) 
cotangent  FUNCTION 
LOGICALLY  CONNECT  TWO  WORDS 

READ  TABLES  FOR  FRMRAN  AND  FRMRA2  INTERPOLATION 
SINGLE  OP  OnUPLE  INTERPOLATION 

callable  OCTAL  AND  CHARACTER  DUMP  OF  SPECIFIED  PORTION  OF 
USER'S  field  LENGTH  (EL)  (BY  ACTUAL  LOCATION)  (NO  HEADINGS 
APE  PROVIDED) 

DUMP  JOB  CONTROL  POINT  AREA 

SHORT  OUMP  OF  ETN  OR  FM  FILE  INFORMATION  TABLE  (FIT) 

EINO  ALL  POOTS  OF  A PEAL  DOUBLE  PRECISION  PLOYNOMIAL 
GIVP  OCTAL  and  CHARACTER  DUMP  OF  USER-SPECIFIED  AREA 

expanofo  dump  of  job  control  point  area 

detailed  dump  of  FTN  or  RM  file  information  table  (FIT) 


L 


callable  octal  and  character  OUMP  OF  SPECIFIED  PORTION  OF 
USER'S  FIELD  LENGTH  (EL)  (BY  ACTUAL  LOCATION) 


«UG 

ELLl 

ELLTP 

eltihe 

EO*  EO 
ERE 
ERROR 
FXPflNT 

FXPINT 

EXPRH 

EXieiT 

EXTFRM 

FflETiN 

FPINRO 

FFT 

FFT5 

FGI 

finoc 

Flf.'CH 

FINCWO*} 

FNCL3 

fpfsnei. 

FPKPaN 

FRWRA2 
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ELLIPTIC  INTEGRAL 
ELLIPTIC  INTEGRAL 

OBTAIN  CPA,  CPB,  CP,  PP,  10  ANO  MALL  CLOCK  TIMES  SINCE  LAST 
CALL  TO  ELTIME 

LOGICAL  COMPARE  (OF  Z ARRAYS) 

ERROR  FUNCTION 
ERROR  FUNCTION 

EXPAND  CHARACTER  STRING  INTO  ARRAY  OF  IR-FORMAT  WORDS  (SEE 
CONTRCT) 

EXPONENTIAL  INTEGRAL 

EXTRACT  NEXT  PARAMETER  FROM  EXECUTE  CARO 
EXTRACT  BITS  FROM  A WORD 

EXTRACT  NEXT  PARAMETER  FROM  USER-SUPPLIED  PARAMETER  STRING 

READ  ANO  UNPACK  DATA  PREPARED  ON  THE  XOS-910  A/0  CONVERSION 

SYSTEM 

UNPACK  AN  INPUT  ARRAY  (N  BITS  PER  INPUT  CHARACTER  INTO  COC 
WORD) 

FAST  FOURIER  TRANSFORM  FOR  COMPLEX  TABULATED  FUNCTION 
FAST  FOURIER  TRANSFORM 
FOPTRAN  GAUSSIAN  INTEGRATION 

FIND  PRESENCE  OR  ABSENCE  OF  SPECIFIED  CHARACTER  IN  AN  ARRAY 
(USFR  SPECIFIES  relational  OPERAND) 

FIND  PRESENCE  OP  ABSENCE  OF  SPECIFIED  WORD  IN  AN  ARRAY  (USER 
SPECIFIES  RELATIONAL  OPERAND) 

find  SPECIFIED  WORD  IN  AN  ARRAY 

INTFGPATE  SYSTEM  OF  ORDINARY  DIFFERENTIAL  EQUATIONS 
EVALUATE  FRESNEL  INTEGRALS 

LINEAR  TABLE  INTERPOLATION  (ONE  OR  TWO  INDEPENDENT  VARIABLES) 
LINEAR  TABLE  INTERPOLATION  (MULTIPLE  INDEPENDENT  VARIABLES) 


FTNPFL 


GFT/SET  CORE  SIZE 
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GAPCAP  COMPLEX  GAMMA  ^UNCTION  OF  A COMPLEX  ARGUMENT  HAVING  POSITIVE 
REAL  PAPT 

GAMMA  incomplete  OR  COMPLETE  GAMMA  EJNCTION 

GAUS<:  SIMULTANEOUS  EQUATION  SOLUTION  WITH  DETERMINANT  BY  ITEPATIVE 

GAUSSIAN  ELIMINATION 

GFTCHA  extract  character  FPOM  specified  position  in  an  ARRAY 

GETCMR  EXTRACT  CHARACTER  FPOM  SPECIFIED  POSITION  IN  A WORD 

GFTFTT  get  SpECIETEO  FIT  ADDRESS 

GETLFNs  get  actual  local  FILE  NAMES  (FOR  FTN) 

GETEPm  GET  ALL  PARAMETERS  ON  EXECUTE  CARO 

GFTPA  GET  PROGRAM  COMMUNICATION  REGION  (RA*0  THRU  RA»77B) 

G«H/lS  HARMONIC  analysis 

GOOPOP  ISSUE  USEP-SPECIFIED  GO/DROP  MESSAGE 

HELP  COMPLEX  7EROES  OF  REAL  OR  COMPLEX  POLYNOMIAL 

HERE  GET  TERMINAL  TO  FOR  THIS  JOB 

HIFAC  highest  common  FACTOR  OF  TWO  POLYNOMIALS 

TAOC  COUNT  ONE-BITS  IN  SPECIFIED  WORD 

IBUNP  UNPACK  1?-BTT  BYTES  FROM  ARRAY 

TCOM  INTERACTIVE  COMMUNICATOR  (SYMBOLIC)  — READ  RESPONSE  AND 

COMPARE  WITH  LIST  OF  VALID  RESPONSES 

ICOMN  INTERACTIVE  COMMUNICATOR  (INTEGER  NUMERIC)  — READ  NUMBER 

AND  TEST  TO  SEE  IF  IN  SPECIFIED  RANGE 

lOAVWFK  FUNCTION  TO  DETERMINE  THE  DAY  OF  THE  WEEK  FOR  ANY  DATE  FROM 
lO/15/lSS?  thru  02/2874000 

lOTC  GET  USER  INITIALS  (ANO  INTERCOM  USER  ID)  FROM  CHARGE  CARD  OR 

LOGIN 

TPIGIT  CHECK  FOR  DIGITS  IN  A FIELD  WITHIN  A WORD 

TFINCCH  find  FIpST  OCCURRENCE  OF  SPECIFIED  CHARACTER  IN  ARRAY 

IFHTV  fast  i-format  decode  of  variable  length  input 


I 

t 
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j 

CONVERT  SECONDS  TO  • HH.MM.SS.*  (SEE  ISEC) 

IPAKLPT  ‘SQUEEZE  LEET  AND  REMOVE  ZEROS  (OOB)  ANO  BLANKS  (55B),  RETURN 

NUMOER  OE  CHAPACTERS 

TROMBN  CONVERT  ROHAN  NUMRFPS  TO  INTEGER 

TSEC  CONVEPT  HH. MH.SS  TO  SECONDS  (SEE  IHMS) 

ISTTfNE  test  pOR  CONNECTED  Ell E 

rSTAPE  GENERATE  TAPE  NAME  'TAPENN* 

ISUMTT  sum  elements  of  integer  array 

JOOATE  CONVERT  ANY  GREGORIAN  DATE  TO  A JULIAN  DATE  AND  VICE  VERSA 

(MULTI-YEAR) 

JCPNAMF  get  nos/be  job  name  for  this  job 

JOPCRG  GET  JOB  origin  (BATCH,  INTERCOM,  GRAPHICS,  MULTI-USER) 

JUITAN  CONVERT  ANY  GREGORIAN  DATE  TO  A JULIAN  DATE  ANO  VICE  VERSA 

(SINGLE  YEAR) 

KIJTMER  integrate  a system  of  first-order  ordinary  DIFFERENTIAL 

EQUATIONS  USING  THE  KUTTA-MERSON  FOURTH-ORDER,  SINGLE-STEP 

method 

LASTC  EINO  last  non-blank  CHARACTER  IN  ARRAY 

LASTWRO  ETNO  LAST  WORD  OF  ARRAY  WHICH  CONTAINS  A NON-BLANK  CONTAINS  A 

non-blank 

LBYT  FXTPACT  VARIABLE  LENGTH  BYTE 

LEFTADJ  SOUPEZE  LEFT  AND  REMOVE  BLANKS  AND  OOB  (USER  MAY  SUPPLY 

TRAILING  EILL  CHARACTER) 

LTNEE  SET  PRINT  FILE  TO  6 LINES  PER  INCH 

LINES  SET  PRINT  FILE  TO  B LINES  PER  INCH 

LOGGAM  logarithm  of  gamma  FUNCTION  FOR  COMPLEX  ARGUMENT 

LSOSL'B  GENERAl  WEIGHTED  LEAST  SQUARES  FIT 

MAEHINE  get  4-WnRn  SYSTEM  HEADING 

mam  solve  symmetric  SYSTEM  OF  LINEAR  EQUATIONS 

MAM200  SOLVE  ZOO  SYMMETRIC  LINEAR  EOUATIONS 


MASKIT 


dynamic  mask  genepatqp 
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PATTNS 

MA  XF 
mfftch 

HFV 

MT^'E 

MTNPAX 

MONTH 

MOV^TR 

MSFT 

NFWDAT 

NPTLl 

NFTLLT 

NPf'CT'=; 

NUHFXFC 

NUMVAR 
OFMTPF 
O^MT  V 
OPLSA 

OVLNAMP 

DARGFT 

PFPC 

PLCTMY 

PLCTPP 

PLOTXY 

POl OTV 


MATf’IX  INVERSE  WITH  SIMULTANEOUS  FQUATION  SOLUTION  AND 
OFTERMINAMT 

FTNP  maximum  VALUF  of  AN  ARRAY  (ALSO  CONTAINS  AMAXE) 

EFTOH  A SINGLE  WORD  FROM  USER'S  FL  (SEE  MSET) 

OBTAIN  the  MAINERAMF  ON  WHICH  THE  PROGRAM  IS  RUNNING 
PINO  MINIMUM  value  OF  AN  ARRAY  (ALSO  CONTAINS  AMINE) 
GENERALIZFO  NONLINEAR  ITERATOR 

FROM  A DATE  (MM/OO/YY)  FIND  THE  MONTH  ANO  RETURN  FULL 
SPELLING  AND  3-  OP  4-CHARACTER  ABBREVIATION 

MOVE  A STRING  OP  CHARACTERS  FROM  ONE  ARRAY  TO  ANOTHER 

SFT  A SINGLE  WORD  IN  USER'S  FL  (SEE  MFETCH) 

AOn/SUBTRACT  SPECIFIED  NUMBER  OF  DAYS  TO/FROM  A GIVEN  OATE 

FILL  ELEMENTS  1 THRU  N OF  AN  ARRAY  WITH  THE  VALUES  1 THRU  N, 
RESRFCTIVFLY 

TPST  AN  ARRAY  FOR  THE  PRESENCE  OF  THE  INTEGERS  1 THRU  N IN 
ELEMENTS  1 THRU  N,  RESPECTIVELY 

<?FAL  and  complex  ROOTS  OF  PEAL  POLYNOMIAL 

GET  number  of  EXFCUTE  CARO  PARAMETERS  WHICH  HERE  USED  IN  THIS 
PXECUTION  OP  THE  PROGRAM 

PETPRMINE  number  of  ARGUMFnTS  IN  CALL  TO  SUBPROGRAM 
FAST  O-FORMAT  OFCOOF 

PAST  O-FOPMAT  OFCOOE  OF  VARIABLE  LENGTH  INPUT 

ORTHOGONAL  POLYNOMIAL  LEAST  SQUARE  APPROXIMATION 

GFT  NAME  OF  FILE  CURRENTLY  BEING  EXECUTED 

GET  ALL  parameters  OF  USER-SUPPLIED  PARAMETER  STRING 

SUPPLY  DESCRIPTION  OF  PERMANENT  FILE  FUNCTION  RETURN  CODE 

PPINTFR  plot  - MULTIPLE  CURVES 

PRINTER  PLOT  - MULTIPLE  CURVES 

PPINTFR  PLOT  - SINGLE  CURVE 

polynomial  DIVISION 


PPL  YN 


LEAST  SQUARES  POLYNOMIAL  FIT 
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POMRl 

POWR2 

PP002 

PROCT 

POTPL 

prtthe 

PS  I 

OUTCHA 

PUTTHP 

QSORT 

QSORTl 

OUACG 

QUART 

RANNUM 

RCPA 

RECOVRP 

REDUCE 

REPIAC 

REPLACN 

REPLHI 

REPLLO 

•EPLNE 

RECUEST 

REFT 


1 TERN  IN  EXPONENTIATION  OF  POWER  SERIES  - ONE  VARIABLE 
1 TERM  IN  EXPONENTIATION  OF  POWER  SERIES  - TWO  VARIABLES 
1 TERN  IN  PRODUCT  OF  POWFR  SERIES  - TWO  VARIABLES 

! 

find  all  roots  OF  A REAL  PLOYNOMIAL  j 

PRINT  CURRENT  FL  (OR  PUT  INTO  OATFILE) 

GET  AND  PRINT  CPA,  CPB,  CP,  PP,  10  AND  WALL  CLOCK  TIMES  SINCE 
LAST  CALL  AND  PRINT  USER-SUPPLIED  MESSAGE 

COMPLEX  P5I  FUNCTION 

INSERT  CHARACTER  INTO  SPECIFIED  POSITION  IN  AN  ARRAY 

TNSFRT  CHARACTER  INTO  SPECIFIED  POSITION  IN  A WORD 

IN-CORE  ASCENDING  SORT  FOR  ARRAYS  LARGER  THAN  SOO  WORDS 

IN-CORF  ASCENDING  SORT  WITH  RE-OROERING  OF  ASSOCIATED  ARRAY 
<FOR  ARRAYS  LARGER  THAN  SOO  WORDS) 

INTEGRAL  BY  G AUSS-LEGENDRE  lO-POlNT  QUADRATURE 

REAL  OR  COMPLEX  ROOTS  OF  OUARTIC 

NORMALLY  DISTRIBUTED  RANDOM  NUMBERS 

READ  (A  PORTION  OF)  CONTROL  POINT  AREA 

ON  RECOVERY,  PRINT  EXCHANGE  JUMP  PACKAGE,  RA*0  THRU  RA»77B 

REDUCE  FL  TO  MINIMUM  -OR-  REQUEST  ADDITIONAL  FL  RELATIVE  TO 
START  OF  blank  COMMON 

REPLACE  ONE  CHARACTER  WITH  ANOTHER  IN  AN  ARRAY 

REPLACE  SEVERAL  CHARACTERS  WITH  OTHER  CHARACTERS 

REPLACE  all  CHARACTERS  GREATER  THAN  SPECIFIED  CHARACTER  WITH 
NEW  CHARACTER 

REPLACE  ALL  CHARACTERS  LESS  THAN  SPECIFIED  CHARACTER  WITH  NEW 
CHARACTER 

REPLACE  ALL  CHARACTERS  (EXCEPT  SPECIFIED  CHARACTER)  WITH  A 
SPECIFIED  CHARACTER 

callable  request  command 

FAST  POURIER  TRANSFORM  FOR  REAL  TABULATED  DATA 


RFSN 


REVERSE  FAST  FOURIER  TRANSFORM 


8UG 

ROOTEP 

ROUTE 

SBYT 

SEt'ICO 

SPNT 

SETRFH 

SHIFTH 

CIt'P 

SIMPUN 

SKPFIL 

SlfPSTAT 

SKHE7L 

^KHFZR 

SHOCTH 

SNCNON 

SPLFIT 

SQFTT 

SFORT 

SSCRTF 

SSCRTI 

SSOfiTL 

STUTEE 

«;uMiT 

T»»It07 

UNtoao 

VALCAT 

VAIIOT 
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general  root  finoer 

CALLABLE  ROUTE  COMMANO 
STORE  VARIABLE  LENGTH  BYTE 

REPLACE  DISPLAY  CODE  008  WITH  77Q  CSEMI-COLON) 

MOVF  WORDS  FROM  ONE  ARRAY  TO  ANOTHER,  FORWARD  OR  BACKWARD 

CONVERT  ALPHABETIC  REWIND  OPTION  INTO  RH  OPEN  AND  CLOSE  CODES 

SHIFT  ARRAY  A SPECIFIED  NUMBER  OF  BITS  CCROSSING  OVER  WORD 
BOUNOARIES) 

SIMPSON'S  RULE  INTEGRATION 

SIMPLON'S  RULF  INTEGRATION  - UNEQUAL  INTERVALS 
RORWARO  OR  BACKWARD  SKIP  FOR  FORTRAN  FILES 
GET  STATUS  OF  LAST  CALL  TO  SKPFIL 
SQUEEZE  LEFT  AND  REMOVE  BLANKS  AND  008 
SQUEEZE  RIGHT  AND  REMOVE  BLANKS  AND  OOB 
LEAST  SQUARES  POLYNOMIAL  SMOOTHING 
JACOBIAN  ELLIPTIC  FUNCTION 
SPLINE  CURVE  FIT 
POLYNOMIAL  LEAST  SQUARE  FIT 

ftn  shell  sort 

PTN  callable  shell  sort  for  two-dimensional  arrays 

ETN  CALLABLE  SHELL  SORT  FOR  TWO-DIMENSIONAL  ARRAYS 

FTN  LOGICAL  SHELL  SORT 

STUDENT'S  T DISTRIBUTION 

SUM  ELEMENTS  OF  REAL  ARRAY 

CHANGE  TRAILING  BLANKS  TO  ZEROS  (OOB) 

UNLOAD  A FORTRAN  FILE 

LOGICAL  FUNCTION  TO  VALIDATE  A DATE  FORMAT 

VALIDATE  AM  ARRAY  TO  SEE  THAT  EACH  ELEMENT  IS  ONE  OF  A 
USER-SPECIFIEO  LIST 
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A'JG 

VAPAHl 

VAoah? 

VFILL 

HFKOAY 

XFIL 

XOR 

ZBl ANK 

ZFRCES 

ZERCFL 

ZEROS 

ZPFPUT 

ZPFUNC 

7RTFUT 

ZSVSFO 


197Z 

EIGENVALUES  AND  EIGENVECTORS  OF  A GENERAL  REAL  MATRIX 

IMPROVED  ESTIMATES  AMO  BOUNDS  FOR  EIGEMSYSTEH  OF  A GENERAL 
REAL  MATRIX 

FILL  AN  ARRAY  WITH  USER-SPECIFIED  WORD 

DETERMINE  THE  DAY  OF  THE  MEEK  FOR  ANY  GREGORIAN  DATE  FROM 
OCTOBER  15,  1582  THRU  FEBRUARY  28,  4000 

FILON'S  METHOD  FOR  INTEGRALS  WITH  SIN  AND  COS 

EXCLUSIVE-OR  FUNCTION 

CHANGE  BLANKS  TO  008  AND  VICE  VERSA 

replace  blanks  WITH  lOISPLAY  CODE!  ZEROS,  MULTIPLE  FIELDS 
ZERO  FIELH  LENGTH  <SECURITV  EOJ) 

REPLACE  BLANKS  WITH  (DISPLAY  CODE)  ZEROS,  MULTIPLE  FIELDS 

PUT  USER-SPECTFIED  PARAMETERS  INTO  ARRAY  FOR  LATER  CALL  TO 
ZPFUNC 

CALLABLE  PERMANENT  FILE  FUNCTIONS 

PUT  USER-SPECIFIED  PARAMETERS  INTO  AR'  R LATER  CALL  TO 

ROUTE 

FORTRAN  CALLABLE  SYSTEM  CALL 


I 


I 
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*****  CATALOGUED  PROCEDURES  ***** 

A CATALOGUED  PROCEDURE  IS  A SET  OF  CONTROL  CAROS  WHICH  ACCOMPLISH  A 
TASK.  -^HE  COMPUTER  CENTER  MAINTAINS  A LIBRARY  OF  THESE  FOR  GENERAL 
USE.  THIS  CHAPTER  INCLUDES  THE  DESCRIPTIVE  TITLE  FOR  EACH  PROCEDURE  IN 
THE  LIBRARY.  HOST  OF  THE  PROCEDURES  ARE  EXECUTED  BYI 

BEGIN, <PR0CNAME>,,<PARAMETEPS>. 

REFERENCES!  CCLI8/P,  WHICH  MAY  BE  OBTAINED  EROM  USER  SERVICES. 

MACHINE-READABLE  DOCUMENTATION  HAY  BE  PRINTED  USING 
PROGRAM  •PROGOOC*  (SEE  PAGE  1-2). 

THc  ccilCWING  procedures  ARE  AVAILABLE! 

ANYLTB  EXECUTE  A PROGRAM  ON  ANY  EOITLIB  USER  LIBRARY  (HAVING  A PFN 
OF  1-7  CHARACTERS) 

ANYPRO  EXECUTE  A PROCEDURE  ON  ANY  CATALOGUED  PROCEDURE  FILE  (HAVING 
A PRN  OF  1-7  CHARACTERS) 

AUETT  SORTED  USER  AUDIT 

CAIC30  TMRrE-D  PROCEDURE  FOR  CALCOMP  763,  936,  1700  PLOTTERS 

CCTRM  PRINT  ONE  COPY  OF  COMPUTER  CENTER  INTRODUCTORY  REFERENCE 

MANUAL 

I 

! 

CCLI0  PRINT  ONE  COPY  OF  CCLIB,  CCLIB/M,  CCLIB/N,  CCLIB/P,  OR 

CCLIB/U  MANUAL  j 

CCPM  PRINT  COPIES  OF  THE  COMPUTER  CENTER  REFERENCE  MANUAL 

COPY0LK  REBLOCK  STRANGER  TAPES  TO  SCOPE  STANDARD  FILES  (BOTH 
UNBLOCKED  CAPO  AND  PRINT  LINE  IMAGE  TAPES  AND  BLOCKED 
STRANGER  TAPES) 

COPYLIB  condense  (AND  SORT)  AN  EOITLIB  USER  LIBRARY  PRESERVING  AL, 

EL,  FLO  VALUES.  8IN0EX  AND  LISTBlN  LISTS  ARE  PROVIDED. 

COPVS  ATTACH,  EXECUTE  AND  RETURN  THE  RIQSCOPYS  PROGRAM  i 

CPTNOEX  CONVERT  SEQUENTIAL  PROCEDURE  FILE  TO  RANDOM 

CV29  CONVERT  TO  029  PUNCH  CODE 

DOCACO  ADO  ONE  DOCUHFMT  TO  A DOCUMENTATION  FILE 

norCFLE  DELETE  ONE  DOCUMENT  FROM  A DOCUMENTATION  FILE 

onrnoc  list  documentation  for  procedures  docaoo,  oocdele,  docdoc,  i 

OOCFILE,  DOCGET,  DOCLIST,  OOCREPL  j 

I 

OOCFILE  ATTACH  A DOCUMENTATION  FILE  ) 

DOCGET  GET  (EXTRACT)  SPECIFIED  DOCUMENT  FROM  A DOCUMENTATION  FILE  j 


i 


r 
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OOCLIST  list  document  names  (ON  •DECK)  CAROS  IN  A DOCUMENTATION  FILE 
norPFPL  REPLACE  ONE  DOCUMENT  IN  A DOCUMENTATION  FILE 
DOCTAPE  EXTPACT  DOCUMENTS  FROM  TAPE 

GRIPE  ALLOM  USER  TO  MAKE  GRIPES  OR  SUGGESTIONS  DIRECTLY  TO  THE 

COMPUTER 

LI«SFT1/?  CREATE  SIMPLE  ABSOLUTE  USING  ONE/TMO  E0ITLI9  LIBRARYdES) 

SET  PRINT  FILF  TO  8/6  LINES  PER  INCH 
TFLL  USER  THE  MAINFRAME  ON  HHICH  HE  IS  RUNNING 
EXECUTE  A PROGRAM  ON  F0ITLI8  USER  LIBRARY  'MNSROC* 

EXECUTE  A PROCEDURE  ON  FILE  'PROFIL*  CATALOGED  UNDER  AMY  ID 
CREATE  SIMPLE  ABSOLUTE  FROM  RELOCATABLE 

INSURE  THAT  A BATCH  JOB  CANNOT  BE  RERUN  BY  OPERATOR  TYPE-IN 

EXTPACT  SOURCE  PROGRAMS  FROM  TAPE 

CREATE  certain  PRINT  MESSAGE  (PMI  RECORDS 

AOn  ONE  PROCEDURE  TO  A SEQUENTIAL  PROCEDURE  FILE 

LIST  PROCEDURE  NAMES,  PROCEDURE  HEADERS  AND  THE  PROCEDURES  IN 
A SEQUENTIAL  PROCEDURE  FILE  (COMBINES  PRONAM,  PROHOR  AND 
PROLIST) 

DELETE  ONE  PROCEDURE  FROM  A SEQUENTIAL  PROCEDURE  FILE 

LIST  documentation  FOR  PROCEDURES  PROAOO,  PROALL,  PROOELE, 
PPOOOC,  PROGET,  PROHOR,  PROLIST,  PRONAM,  PROREPL 

GET  (EXTRACT)  ONE  PROCEDURE  FROM  A SEQUENTIAL  PROCEDURE  FILE 

EXECUTE  A CATALOGED  PROGRAM  (NOT  IN  A LIBRARY) 

LIST  PROCEDURE  HEADERS  IN  A PROCEDURE  FILE 

LIST  PROCFOURE(S)  IN  A SEQUENTIAL  PROCEDURE  FILE 

LIST  NAMES  OF  PPOCEOUPES  IN  A SEQUENTIAL  PROCEDURE  FILE 

REPLACE  ONE  PPOCFOURE  IN  A SEQUENTIAL  PROCEDURE  FILE 


LINF"/f 

MPX 

MNSRPC 

MV  PRC 

NOGO 

NPPEPUN 

OGMTAPF 

PM 

PROAOO 

PROALL 

PPOCELF 

PPOOOC 

PROGET 
program 
PPPHC® 
PROLTST 
PPCA am 

pppopot. 
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RECAnn  Ann  one  op  hope  logical  records  to  a file 

•ETPELE  oelete  one  or  hore  logical  records  from  a file 

RFcncc  LIST  documentation  for  procedures  pecaod,  recdele,  recdoc, 

PFCGFT.  RECREPL 

RECGET  EXTRACT  ONF  OR  MORE  LOGICAL  RECORDS  FROM  A FILE 

RECREPL  REPLACE  ONE  OP  MORE  LOGICAL  RECORDS  IN  A FILE 

PENAHAC  rename  AC  FIELD  ON  PEPMANENT  FILES 

RUNEAS  COMPILE  AND  EXECUTE  BASIC  PROGRAM  (SIMILAR  TO  EDITOR  RUM, BAS 
FOR  USE  OUTSIDE  EDITOR! 

RUNFTN  COMPILE  AND  EXECUTE  FTN  PROGRAM  (SIMILAR  TO  EDITOR  RUN,FTN 

POR  USF  OUTSIDE  EDITOR! 

RIINMNP  COMPILE  AND  EXECUTE  MNF  PROGRAM 

RUNSFQ  COMPILE  AND  EXECUTE  FTM,SEQ  PROGRAM  (SOURCE  PROGRAM  IN 
SEQUENCED  FORMAT  - TIME-SHARING  OPTION! 

RUNTS  COMPILE  AND  EXECUTE  FTM,TS  PROGRAM  (TIME-SHARING  OPTION! 

SEinUMO  create  BACKUP  DUMP  TAPE  OF  USER  PERMANENT  FILES  OF  AN  ACCOUNT 
MUMBFR 

SFLLOAn  PFSTORE  SELECTED  ROUTINES  FROM  A BACKUP  OUMPF  TAPE 

PEND  SEND  MESSAGES  TO  AN  INTERCOM  USER  MHO  IS  NOT  LOGGED  IN!  LIST 

MESSAGES 

STRUCT  generate  CROSS-REFERENCE  LISTS  AND  TREE  STRUCTURE  FROM  BINARY 
RFLOCATABIE  OBJECT  FILE 

saxefo  ATTACH  FILES  FOR  S2000  (VERSION  2.60!  NATURAL  LANGUAGE, 

FTN,  OR  COBOL  PROCEOURAL  LANGUAGE  INTERFACE  FROM  PROPER 
OEVTCE 

S2000  ATTACH  OP  RETURN  FILES  FOR  S2000  NATURAL  LANGUAGE,  FTN  OR 

COBOL  PROCEOURAL  LANGUAGE  INTERFACE  FROM  PROPER  DEVICE 

TIPPITS  LIST  FILE  OF  TIDBITS  (HINTS  ON  IMPROVED  COMPUTER  USAGE) 

T«>AKPAK  COPY  CONTENTS  FROM  ONE  DEVICE  SET  TO  ANOTHER  FOR  BACKUP 
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AUG 

UPCACO  flOO  ONE  PECK  TO  AN  UPPATE  LIBRARY 
UPOOFIP  PELETE  ONE  DECK  FROM  AN  UPDATE  LIBRARY 


UPDOOC 

LIST  DOCUMENTATION  FOR  PROCEDURES 
UPOGET,  UPOLIST,  UPOREPL 

UPOAOO, 

UPOOELE,  UPPOOC 

UPCGET 

EXTRACT  ONE 
OPTIONALLY, 

DECK 

ADO 

FROM 

EOITOP 

AN  UPDATE 
SEQUENCING 

LIBRARY 

(UPDATE, C> 

AND 

UPCGETF 

EXTRACT  ONE 
OPTIONALl Y, 

OFCK 

ADO 

FROM 

FOITOR 

AN  UPDATE 
SEQUENCING 

LIBRARY 

(UPDATE, S) 

AND 

UPPGETT 

EXTRACT  ONE 

DECK 

FROM 

AN  UPDATE 

LIBRARY 

(UPDATE, T) 

AND 

OPTIONALLY,  ADD  EOITOP  SEQUENCING 

UPOLIST  LI^T  OECK/COMOECK  NAMES  IN  UPDATE  LIBRARY  WITH  COUNT  OF 
RECORDS  IN  EACH  OECK/CONOEC< 

UPCREPL  REPLACE  ONE  OECif  IN  AN  UPDATE  LIBRARY 

UTILITY  EXECUTE  A PROGRAM  ON  LIBRARY  'UTILITY* 

VENUS  ATTACH  AND  EXECUTE  ONE  OF  THE  VENUS  RETRIEVAL  PROGRAMS 

MMATLIB  list  libraries  specified  in  last  'LIBRARY*  COMMAND 
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DTNSRDC  ISSUES  THREE  TYPES  Of  REPORTS 

SRDC  REPORTS,  A FORMAL  SERIES,  CONTAIN  INFORMATION  OF  PERMANENT  TECH 
UE.  THEY  CARRY  A CONSECUTIVE  NUMERICAL  IDENTIFICATION  REGARDLESS  OF 
;ilFICATION  OR  THE  ORIGINATING  DEPARTMENT. 

DEPARTMENTAL  REPORTS,  A SEMIFORMAL  SERIES,  CONTAIN  INFORMATION  OF  A PRELIM- 
INARY, TEMPORARY,  OR  PROPRIETARY  NATURE  OR  OF  LIMITED  INTEREST  OR  SIGNIFICANCE. 
THEY  CARRY  A DEPARTMENTAL  ALPHANUMERICAL  IDENTIFICATION. 

3.  TECHNICAL  MEMORANDA,  AN  INFORMAL  SERIES,  CONTAIN  TECHNICAL  DOCUMENTATION 
OF  LIMITED  USE  AND  INTEREST.  THEY  ARE  PRIMARILY  WORKING  PAPERS  INTENDED  FOR  IN 
TERNAL  USE.  THEY  CARRY  AN  IDENTIFYING  NUMBER  WHICH  INDICATES  THEIR  TYPE  AND  THE 
NUMERICAL  CODE  OF  THE  ORIGINATING  DEPARTMENT.  ANY  DISTRIBUTION  OUTSIDE  DTNSRDC 
MUST  BE  APPROVED  BY  THE  HEAD  OF  THE  ORIGINATING  DEPARTMENT  ON  A CASE-BY  CASE 
BASIS. 


t 


